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The Human Genome Project — the ongoing, 
international initiative to identify and locate all 
the approximately 1 00,000 genes in the 
human body — is one of the most ambitious, 
and controversial, biological projects ever 
undertaken. It will yield an unprecedented 
body of knowledge about human genetics and 
will offer potent new weapons in the war 
against genetic disease. It will enable 
researchers, for example, to identify any genet- 
ic bases for cancer, alcoholism, and susceptibil- 
ity to toxic substances in the environment. 

While it promises exciting new medical 
applications, the project has also opened a 
Pandora's box of ethical, legal, and social 
questions that are only now beginning to be 
fully explored. Will a genetic "standard" 
evolve, and if so, what are the implications for 
racial and ethnic diversity? Will genomic 
research ultimately lead to a kind of neo- 
eugenics in which genetically imperfect off- 
spring af§ routinely aborted? Haw should 
genetics records be stored? Who will have 
access to them, and what will be the conse- 
quences for insurance, health care, and 
employability? 



Justice and the Human Genome Project, the 
first book to focus on the issues of social justice 
surrounding the project, examines these and 
many other key questions. It probes more thor- 
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Preface 

Timothy F. Murphy and Marc A. Lappe 



The essays gathered in this volume were among those presented at a 
conference titled "Justice and the Human Genome'* held in Chicago 
in early November 1991. The goal of that conference, sponsored by 
the U.S. Department of Energy and the University of Illinois at Chi- 
cago, was to consider questions of justice as they are and will be raised 
by the human genome project, that ambitious multinational effort to 
map and sequence the endre human genome. To achieve its goal of 
identifying and elucidadng the challenges of justice inherent in 
genomic research and its social applications, the conference drew 
together in one forum members from academia, medicine, and in- 
dustry in order to sketch out central questions that will follow the 
emergence of genomic profiling capabilities. 

The essays in this volume address theoretical and practical con- 
cerns relative to the meaning of genomic research. Whether the au- 
thors are concerned with the history of eugenics, the meaning of 
individual differences, or access to health care, they are all united in 
their concern about the impact of genomic research on individual 
persons and their place in specific ethnic and cultural groups. If there 
is a common goal underlying the analyses here, it is the protection 
of individual persons and cultural groups from unjust social preju- 
dices and arrangements that would burden individual choice or de- 
grade the worth of certain groups defined in invidious ways. It is 
perhaps a measure of the age that we express as much anxiety as 
hope with regards to the human genome project. It is the goal of this 
volume to resist inappropriate anxiety by offering moral analysis that 
resists facile and corrupting uses of genomic research but that nev- 
ertiieless emphasizes die very real significance and importance of 
genomic research. 

While many of the concerns raised about the genome project 
have a fantastic quality to them, Timothy F. Murphy, in "The Ge- 
nome Project and the Meaning of Difference, " nevertheless cautions 
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Copyrighted material 



Preface 



s^ainst certain subtle e£fects of a coordinated scientific project whose 
goal is a characterization of the human genome. By reason of the 
conforming forces involved in carrying out a centrally coordinated 
program of research and the inevitable influence of a "standard** 
human genome in biomedical thinking, genomic research may have 
the effect of working against incentives to scientific progress and tol- 
erance of human diversity. In a cautionary vein, he notes this paradox 
of science: even as it advances the realm of human knowledge and 
offers ways to alleviate human suffering, it may have the effect of 
foreclosing avenues of scientific novelty and of raising barriers to 
acceptance of moral and human diversity. 

Perhaps part of the special moral concern that has been expressed 
about genomic research belongs to the decidedly problematic history 
of eugenics movements. In "Eugenics and the Human Genome Pro- 
ject Is the Past Prologue?" Daniel J. Kevles addresses this concern, 
noting the way in which eugenics movements in American and world 
history have been linked to intolerable moral judgments about the 
worth and worthlessness of individuals. Despite the many dark mo- 
iiiciiis ill the hisLoi y of eugenics, Kevles does iiol see thai die current 
genome project is vulnerable to the kind of tendentious distinctions 
drawn by eugenicists in the past because of the democratic nature of 
our social institutions, because there are now powerful antieugenic 
constituencies, because we now better understand that desirable and 
complex human traits are not amenable to simple-minded genetic 
interventions, and because we now better appreciate the horrors of 
past eugenic brutalities. 

Arthur L. Gaplan, in "Handle with Care: Race, Glass, and Genet- 
ics," likewise notes the way in which the future of genomic studies is 
often discussed in terms of the villainy of recent genetic history and 
politics. But, he argues, genomic research need not fall victim to the 
prejudicial ideologies of the past, especially if public debate protects 
people whose social circumstances may be made vulnerable by ge- 
nomic studies. In a kind of thought experiment, Caplan outiines cer- 
tain scenarios that might occur in the future, scenarios that point out 
ways in which genomic profiling can generate dilemmas about iden- 
tity, affirmative action, privacy, immigration, and reproductive 
choices. It becomes clear that the history of genetic study may not 
confine genomic research, but neither will genomic research be firee 
of troubling social choices as to its £Eur and equitable use. 



Copyrighted malsrial 



Preface 



ix 



In "Public Choices and Private Choices: Legal Regulation of Ge- 
netic Testing," Lori B. Andrews reviews certain legal and pohcy prec- 
edents that frame the context in which decisions about genetic test- 
ing will be made in the future. She pays special attention to genetic 
testing in reproduction, noting ways in which the law either permits, 
forbids, or requires certain forms of reproductive testing and choices 
and also noting the ways in which individual desires may conflict with 
social objectives. She concludes this review by observing that genetic 
testing may well threaten, as other forces have, that traditional and 
comfortable distinction we have long drawn between the private and 
the public. 

Looking at an idea that has a central importance in American 
political and social thought, in "Rules for Gene Banks: Protecting 
Privacy in the Genetics Age," George J. Annas considers the impli- 
cations of **gene banks" for privacy. Gene banks would ostensibly 
store genetic samples or genomic profiles of individuals, and Annas 
proposes that certain respected liberties can only be maintained in 
the age of gene banking through considered and swift deliberation 
of rules governing the collection and storage of genetic materials. 
Toward that end, he proposes certain rules for consideration, rules 
that require public notice of the establishment of gene banks, in- 
formed consent in their policies, and restricted use of their samples. 

Robert J. Pokorski, in "Uses of Genetic Information by Private 
Insurers," identifies an issue of genomic research that is of central 
concern to the insurance industry: access to the genomic profiling 
of individuals that genome research is expected to make possible. 
The use of genomic profiling is of special concern to a society in 
which the burdens of health care (and life insurance) are left to 
individual resources and employers. Although there may be a fear 
that genomic profiling will be used prejudicially against people at 
risk of gciiciic disease, Pokorski argues LliaL insurers need access to 
such information to set insurance costs according to the actual de- 
gree of risk that belongs to given individuals. Access to genomic pro- 
filing will preserve the principle of equity that Pokorski thinks essen- 
tial to the ability of insurers to protect not only their own solvency 
but also their continued ability to provide insurance benefits in ways 
that do not unjustiy burden people less at risk of genetic disadvan- 
tages. 

In contrast to this position, Norman Daniels raises an important 
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philosophical question by asking to what extent it is fair to let people 
benefit from personal advantages when those advantages have their 
origin in a random genetic distribution. One's genetic predisposition 
to disease or health, after all, is a matter of biological accident It is 
for this reason that Daniels prefers to emphasize the significance of 
"adverse selection" not as a matter of securing coverage at rates dis- 
proportionately unprofitable for insurers but as a matter of extending 
coverage at disproportionately profitable rates. Daniels then argues 
that the standards of equity inherent in current insurance programs 
violate certain moral standards and do not protect equality of op- 
portunity in health. He therefore rejects the view that health advan- 
tages or disadvantages should be treated like mere economic assets 
and argues instead for a view that requires the protection of health 
in ways independent of its genetic origin. He also notes some impli- 
cations of genomic research for public understandings of the nature 
of responsibility for health, especially since genomic research may 
elicit either fatalism or hypercaution as regards the relationship be- 
tween genes and health. 

In "Just Geueiics: A Problem Agenda," Leonard M. Fleck ad- 
dresses the matter of emerging genetic technologies that may both 
eliminate genetic disabilities and enhance genetic superiority. While 
he righdy argues that there is sometimes an unclear line between 
what constitutes disability and enhancement, he nevertheless thinks 
that genetic technologies that aim at the elimination of clear genetic 
deficits ought to have moral priority over other biomedical interven- 
tions. Heck thinks that from a disinterested point of view, people 
would assign priority to the development of genetic technologies over 
other biomedical technologies — such as artificial hearts — ^since ge- 
netic disabilities end in profound disabilities and premature death 
for which there are no other means of avoidance, social remedy, or 
recompense. Moreover, such a priority would also respect the prin- 
ciple of arranging social benefits to favor those who are least well off. 

In the essay closing the volume. Marc Lappe points out ways in 
which genomic research will raise and sharpen questions of social 
equity not only with regards to screening and employment but also 
to questions of compensation. Genomic profiling can be expected to 
estabUsh differences not only among individuals but also among 
groups, thereby raising questions of social equity in the way we value 
and disvalue heritable traits. He notes, too, ways in which genomic 
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differences may extend questions of moral equity to domains we at 
present believe belong to accidents of nature. 

All the essays raise issues that are likely to continue as matters of 
debate and concern even as we advance further and further into the 
genomic era. Part of what makes this volume unique is what has made 
the human genome project unique firom its inception: its consider- 
ation of the ethical, legal, and social implications of genomic research 
before that research has completed its tasks and before genomic appli- 
cations have begun to alter social and institutional arrangements and 
policies. The human genome project will be no secretive Manhattan 
Project whose hidden research ultimately changed the political fate 
of the world forever and whose influences are still being measured 
to this day. The human genome project is by design self-conscious: 
its design anticipates and subjects the future to deliberation. This 
kind of planned moral and social deliberation — and the funding it 
was given — ^is without precedent in the history of scientific research. 
These essays must not be seen, then, as only a contribution to the 
ethical, legal, and social studies of the genome project. These essays 
are also themselves part of a grand experiment in attempting to assess 
in advance the significance of scientific research for the moral and 
political concepts by which we define ourselves. The challenge of 
these essays is thus twofold: to illuminate the genome project itself 
and to justify the hope placed in a study of this kind so that science 
and society can go forward in equitable relations. It is in the spirit of 
this challenge that we offer the essays that follow. 
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THE GENOME PROJECT AND THE 
MEANING OF DIFFERENCE 

Timothy F. Murphy 



In many ways, the current project to map and sequence the human 
genome appears to be that very kind of encyclopedic enterprise that 
Francis Bacon recommended in 1620 as part of his proposed "Great 
Instauration" of science.* Against a science he saw mired in and con- 
founded by philosophical speculation, Bacon advocated a painstak- 
ing study of the material — not the metaphysical — properties of the 
world. He thus recommended exhaustive accounts of rainbows, frost, 
floods, birds, sleep, dreams, drugs, baking, bodily growth, medicine, 
wine, and so on for page after page. Given the magnitude of the 
studies he foresaw, it is not surprising that Bacon, Lord Chancellor 
under James I and VI, pleaded for state funding of research, thereby 
giving him the distinction of being the "father" of the federal re- 
search grant. He thought the costs of the "natural histories" he pro- 
posed would be well justified because they would lead to human 
power over the world, a world in which human interests were fi"eed 
from the vicissitudes of fate and protected and promoted by human 
knowledge.^ The goal of human study, he said, was "the knowledge 
of causes, and secret motions of things; and the enlarging of the 
bounds of human empire, to the effecting of all things possible."* 
And a society devoted to these pursuits would be, in the end, a "New 
Atlantis." 

The human genome project appears to be a Baconian enterprise 
("big science" we call it today), not only in its ambitions, its enor- 
mous costs, and the necessary involvement of government but also 
in its capacity to offer knowledge about the secret motion of things 
biological. There are questions, of course, about whether this initia- 
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tive will or should lead to the effecting of all things possible, and 
there are also questions about whether these ambitions, costs, and 
outcomes will advance our own society toward its New Atlantis. The 
New Atlantis described by Bacon, after all, was a harmonious, ho- 
mogeneous Utopia protected from the strife of the world by its re- 
mote distance from world events. It was a society dedicated to a single 
religion. Our own society, in contrast, is in many ways at the mercy 
of events wherever they might occur in the world. It is also a society 
deeply marked and divided by religion, race, economics, natural re- 
sources, culture, politics, and disease. 

There is already a growing body of moral analysis that has at- 
tempted to characterize the quandaries and challenges of the ge- 
nome project, and this analysis has raised many of the relevant ques- 
tions even if it has not been able to offer definitive answers. Some of 
this analysis has been at pains to point out undesirable consequences 
of possible uses of genomic data, especially in discriminatory social 
practices. While it is important to be aware of these outcomes, it 
seems to me that what moral philosophy can also profitably contrib- 
ute to die discussion is something other than prophesies of possible 
objectionable use of genomic characterizations. Health care workers, 
insurance analysts, attorneys, and other involved parties are often 
better situated than philosophers to predict unhappy consequences 
of the genome project. What philosophers can contribute seems to 
lie in another vein: interpreting the meaning of the project and its 
uses. I therefore want to identify here some of what I consider to be 
the main moral problematics of the genome project itself, issues that 
have to do with the nature and consequences of our commitment to 
this project. I also want to consider the genome project insofar as it 
raises philosophical questions about the nature and meaning of dif- 
ference. This is a difficult task and one that is only begun here, but it 
is one that attempts, first, to get at the question of what it means to 
be engaged in a project to map and sequence the human genome 
and to ask, second, in what ways the genome project will work for or 
against human difference and alter the way in which we understand 
the worth of the individual in relationship to the social order. 



MORAL ASPECTS OF THE GENOME PROJECT 

Alexander M. Capron has observed that the genome project itself has 
proved of littie ethical interest: "My personal sense is that persons 
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assigned to discuss the ethics of genome mapping quickly find them- 
selves discussing related subjects, because the topic-in-chief is re- 
garded as pretty thin gruel."* Like most analysts, Capron therefore 
underlines the importance of analyzing the mes of the information 
the genome project is expected to generate.^ In particular, in an 
Emmy Law Journal article, he expresses concern about ownership and 
control over knowledge generated by the project. Capron is surely 
right in noting the way in which commentators have shied away from 
discussing "the topic-in-chief." Indeed, most ethical analysis of the 
genome project typically shies away from any suggestion that the pro- 
ject itself is morally problematic. 

But is it true that there is Httie or no moral substance in the ge- 
nome project itself? I think such a conclusion should be resisted; on 
the contrary, there are some important moral problematics to be 
considered. There are, first of all, questions about whether this ven- 
ture is something that a society ought to undertake given other press- 
ing needs. To what extent, after all, should a society undertake a 
project whose beneficiaries, in the main, exist in the future? James 
D. Watson and Robert MuUan Cook-Deegan have said that the pri- 
mary objective of the human genome project is to aid in the assault 
on disease.^ But that assault will not, for the most part, benefit living 
people, and a financial commitment of the kind involved in the ge- 
nome project may mean that care will not be offered to actually ex- 
isting people who here and now suffer from various diseases or nat- 
ural or social ills. While it may be wise to prepare a future in which 
genetic diseases do not cause the damage they do now, it is not clear 
that there is anything but a supererogatory duty to do so. Thus, the 
question of the genome project may be put into relief this way: what 
is the moral argument to be offered that the suffering of people here 
and now can be sacrificed to expected benefits in the future? 

In this vein, it is also worth considering whether and to what extent 
the genome project may amoimt to an evasion of contemporary social 
and medical problems, problems that we could address and possibly 
overcome if only we so chose. Should we, after all, be trying to de- 
velop methods to identify and eradicate genetically defective individ- 
uals through prenatal and neonatal genetic testing (and possibly 
abortion) rather than undertaking social accommodation of geneti- 
cally disadvantaged people, finding what ways we can to offer them 
hope and happiness? Of course, there would be no relief for some 
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of the genetically disadvantaged, but it is still worth wondering to 
what extent the living have priority over the future-living. 

Even if there are possible answers to these questions, still the ge- 
nome project may be problematic from another quarter. The ge- 
nome project is "big science" and even bigger consequences are 
expected from it, but insofar as the project represents a coordinated 
plan of study, the potential exists for its functioning as a scientific 
and moral ideology because it is committed to a single way of rep- 
resenting genetic information and carrying with it the seeds of its 
own moral authority. The genome project, therefore, has the poten- 
tial of functioning as an ideology with all the undesirable effects of 
ideology in conforming people and their expectations.^ 

Although there have been other government-sponsored programs 
of scientific study before it, the human genome project has special 
moral significance insofar as it may suggest a precedent that future 
scientific study is properly a matter of large-scale, federally financed, 
centrally coordinated projects. It is not wrong, of course, that the 
government should undertake such projects of scientific study; the 
question is whether this kind of undertaking is the best way for sci- 
ence and scientists to proceed. With its economic supports, the fed- 
eral government has in effect created a scientific orthodoxy, and it 
is worth wondering whether this approach will have the effect of 
counterproductively suppressing the element of novelty so important 
to scientific advance. It is important to keep in mind, after all, that 
every time there are converts to a scientific project, voices of dissent 
capable of correcting and advancing human knowledge and wisdom 
may be lost® 

But perhaps these questions do not seem essential or significant 
as matters relevant to die genome project itself. Maybe they are not, 
but perhaps there is another explanation of why these questions have 
not been raised with special urgency. Perhaps it is because we com- 
mentators and analysts of the genome project already share common 
answers to such questions; our assumptions in common belie deep 
divisions of opinion. Perhaps there is no dwelling on moral aspects 
of the genome project per se because there are no disputants to 
conduct a debate about the project, this because the nation's intel- 
ligentsia has almost to a person already and predictably come down 
on the side of the project In an age entirely comfortable with the 
promises and priorities of science, we do not have the sense that 
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science (in contrast to its uses) is morally problematic. Except for 
research that may jeopardize people without their consent, we seem 
to have lost the sense that there can be research that **goes too far.'* 
We seem to have adopted as our own that single internal imperative 
of science: to know everything. We are prepared to wait until after 
the work of science is done to deal with any unhappy consequences 
it may make possible, and we have faith that our social institutions 
can absorb limitless advances in biomedical, physical, and social sci- 
ence. Therefore, far from being without moral interest, it seems to 
me that the genome project is remarkable as evidence of our collec- 
tive and uniform moral and scientific expectations. 

There is no reason, of course, why serious arguments against the 
genome project could not be raised on grounds of resource alloca- 
tion, scientific openness, limits of inquiry, and possibly religious rea- 
sons as well. That they have not says more about us as a society than 
it does about the nature of the genome project itself. That there is 
no chorus of voices raised against the genome project per se does 
not mean that the project is itself without moral significance. The 
silence here is more likely the result of our society's homogeneous 
views as regards the morality of scientific inquiry in general or per- 
haps the result of the erroneous view that scientific inquiry is itself 
value free and only morally significant with regards to its conse- 
quences. Given approximately equivalent educational opportunities 
and social ideals, we perforce share common moral views, which is to 
say that our moral assumptions and conclusions can be hidden by 
the very virtue of their pervasive nature. I am not suggesting that we 
object to the genome project for the kinds of reasons raised here; I 
am merely observing that what passes as a question without moral 
significance may simply represent pervasive moral consensus. It is 
different views, different interpretations, different observers that 
make moral values obvious and open to debate. 

It is evident, therefore, that at least one major meaning of the 
human genome project is that we as a society continue our commit- 
ment to academically orthodox science. We continue to place our 
hopes for the production of knowledge, and the economic and 
health opportunities it will make possible, in the hands of federally 
sponsored scientific researchers even to the extent that we cannot 
foresee the extent to which such knowledge will affect our social in- 
stitutions and mores. We continue to have fairly unlimited optimism 
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about the beneficence of science, this despite all the objectionable 
episodes that have occurred in research and in spite of the problems 
scientific research generates in its uses. We continue, in other words, 
to draw a clear distinction between science and its sins. 



MARKING AND INTERPRETING DIFFERENCE 

Beyond the moral significance of the project itself, the human ge- 
nome project does indeed raise many interesting individual moral 
questions, questions related to the use of the tests and information 
it will produce. For example, it will be necessary to consider the ways 
in which resultant genetic probes should be used in matters of em- 
ployment, insurability, money lending, reproduction, counseling, 
and so on. Genetic characterizations will also create a new class of 
health costs, and the question of how these costs will be met and 
ranked in the nation's social priorities will need to be addressed. 
There will also be questions of how experimentation in correcting 
genetic defects should be carried out and with what priority. Per- 
plexing questions ot equitable access and informed consent in such 
therapies will arise. 

One of the major expectations of the genome project is that its 
information will offer people better health. But genetic characteri- 
zations are one thing and successfiil medical interventions to correct 
genetic dysfunctions are another. It is likely that there will be considr 
erable lag time between the identification of genetic dysfunctions and 
interventions that can successfully alter them. It is also imclear at the 
present time whether widespread use of genetic characterizations 
(and possible treatments) will significantiy improve the health of a 
nation's population. After all, we already know what it would take to 
improve the health of a considerable portion of the nation's popu- 
lation; it is just that we ignore the counsels against smoking, alcohol, 
failure to exercise, and so on.^ Moreover, the use of genetic charac- 
terizations will not necessarily modify the course of the most socially 
significant diseases, such as communicable diseases. They may prove 
useful, on the contrary, for fairly rare occurrences that will not sig- 
nificantiy alter the general distribution of nongenetic disease or the 
costs associated with such disease. These questions all deserve consid- 
erable attention as we shape policies and practices around genomic 
data. 
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But such questions do not themselves directiy get at an underlying 
question that, in my mind, haunts the genome project. The ancient 
art of haruspicy attempted to divine the future through the exami- 
nation of animal entrails. In our own time, are we now trying to 
foretell the future through the examination of "genetic entrails"? 
Certainly, we hope at least to be able to foretell the genetic future of 
particular individuals. Such a hope raises important questions re- 
garding identity and difference. To what extent will the genome pro- 
ject generate new classes of human inferiority? Will the genome pro- 
ject generate a theoretical subjugation of genetically atypical people, 
born and unborn, and thereby establish difference as disease or dis- 
ability? Will the genome project mark difference as an undesirable 
trait and justify its eradication? 

The goal of the genome project is to produce a characterization 
of the human genetic complement in the way that anatomy produces 
a representation of the structural components of the human body or 
in the way that physiology represents bodily function. Thus, this ge- 
nomic characterization will not identify the genome of a single per- 
son any more than anatomical or skeletal characterizations represent 
a given individual. Nevertheless, the genome project will offer a 
model by which to understand the functioning of genes and their 
relationships to particular organismal traits. And it is the existence 
of this model that lays the foundation for the interpretation of desir- 
able and undesirable traits. The moral significance of the project may 
prove, therefore, to lie in its significance for the interpretation of 
health and disease, normalcy and difference. 

There are many ways to represent the nature of human beings, 
and none of them are value neutral. Even a genomic characterization 
is already always determined by our social and conceptual back- 
ground. WTiat we see, therefore, in a genomic characterization of 

human beings depends on what we are accustomed to and interested 

in seeing, this for both the species as a whole and an individual in 
particular. There is no escaping this immersion in the social and 
conceptual preconditions of observation, representation, science, 
and language; we cannot ever hope to achieve the position of an 
entirely unconditioned, uninterested observer. Therefore, the moral 
question at issue here is not whether we can produce a value-neutral 
representation of human genetics but whether we can protect people 
from invidious interpretations of the representation that the genome 
project will offer. 
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There are many reasons to be cautious here. German philosopher 
Friedrich Nietzsche once observed, ''What one knows of oneself— M 
soon as one animal sees another it measures itself against it in its 
mind, and men in barbarous ages did likewise. From this it follows 
that every man comes to know himself almost solely in regard to his 
powers of defence.'**® Coming as it does from a philosopher who was 
acutely aware of the importance of individuality and difference, this 
observation might even be interpreted to mean that marking differ- 
ences in order to assert and establish superiority is even the primal form 
of thought itself. And history shows that difference is often the pre- 
text for viUfication and destruction of those marked in ways others 
are not 

It seems to me, therefore, that if there is a central moral issue at 
stake in the genome project, it is whether its characterizations will 
permit the erosion of difference in favor of genetic imiformity, 
whether its characterizations will offer yet another standard of "nor- 
malcy'' to be used as a justification for the extermination of differ- 
ence. It is in this regard that one needs to see and consider the nature 
of genome mapping. Will we, in finding new ways to mark the dif- 
ferences between people, invite new theories of personal and social 
worth, theories that presuppose standards of superiority and inferi- 
ority? There are already differences enough between people that are 
used as pretexts for their subjugation and villification. Will the ge- 
nome project enlarge the power we already have in that regard? 

Given their relative accessibility, the genetic characterization of 
newborns and fetuses would be one of the most likely venues for the 
identification and extinguishing of genetic defect or difference. It is 
perhaps worth recalling that it was not just National Socialist Ger- 
many alone that has had its own significant eugenics history.** Prior 
to World War II, the United States had its own very healthy eugenics 
movement In advancing the cause of birth control, Margaret Sanger 
freely availed herself of language that bespeaks eugenic goals. She 
constantly spoke of the great number of children who should never 
have been born, those children who will pollute the race and drain 
the world of its resources. If there was a central task facing the 
nation, Sanger thought it was the task of breeding a better race: "The 
noblest and most difficult art of all is the raising of human thor- 
oughbreds." Accomplishing that goal required preventing the mass 
birth of inferior populations who were, in her view, responsible for 
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the "ever-widening margins of biological waste." The goal should 
thus be to resist "the ever-increasing, unceasingly spawning classes 
of human beings who never should have been bom at all," in which 
category she puts those whom she calls variously feeble sows' ears, 
the mentally and physically defective, degenerate stock, morons, the 
dregs of the human species, the blind, the deaf-mute, the degenerate, 
the nervous, the vicious, the idiotic, the imbecilic, the cretins, the 
epileptics, the feeble-minded, and in general the dead weight of hu- 
man waste. 

After the defeat of National Socialist Germany, the formal eugenics 
movement collapsed almost without a trace in the United States. But 
concern about defective children and adults lingers on in a different 
form. Whereas the eugenics movement offered its counsels in the 
language of preserving the race and husbanding resources, concern 
about the lives of the defective today is offered primarily in the lan- 
guage of "the best interests of the child." Fetuses are aborted and 
certain newborns are allowed to die, according to those making the 
decisions, because that course of action is in their "best interest." 
Moreover, defective children who survive are sometimes said to be 
the victims of "wrongful birth" or even "wrongful life." 

Of course, genetic characterizations cannot predict with complete 
certainty which children will and will not express genetic disease, this 
because of the roles human variability and environmental differences 
play in the expression of disease. Genetic characterizations will, how- 
ever, highlight />055i6fe differences even where that difference may not 
be destined to occur. In an effort, to avoid even the possibility of dis- 
orders, some parents may wish to abort or let die those children 
whose genomic characterizations are ambiguous. The moral question 
worth taking away from considerations of this kind is this: will the 
genomic project cast a hermeneutic of suspicion over all people and 
especially children? How many tests will a man have to pass to be 
judged fit for employment and the resultant social and personal ben- 
efits? How many tests will a woman have to pass to buy health or life 
insurance? How many tests will a child have to pass to be wanted, 
born, and loved? 

One other aspect of the question worth considering here is 
whether or not the genome project will offer a way to conform people 
to the existing social order. This longstanding concern about the 
"engineering" of people is surely relevant to the genome project if 
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people themselves are viewed as burdens when it is the design of 
society's institutions that is at fault in meeting social needs, in meet- 
ing the needs of people as they actually exist with all their diseases, 
defects, and differences. The question is whether the genome project 
will be put to the use of establishing genetic difference as personal 
fallibility rather than as a shared aspect of human finitude. 

Regardless of the use of genomic characterizations and reproduc- 
tive interventions, what of persons with genetic liabilities who are 
born nevertheless? Will they be seen as failures of the system, as an 
incentive to expand the use of genetic profiling prenatally or at birth? 
Or as an incentive to routine, even compulsory, genomic profiUng? 
Will they be seen as indictments of the nation's health policy? Will 
they be further stigmatized as drains on society and failures in them- 
selves because their birth defects were in principle avoidable? And 
how, in such circumstances, can the presumption of social equality 
be preserved? 

It is not only in these ways that people's lives and differences are 
stake here. The question of the moral responsibilities of parents is 
also implicated insofar as the existence ot genetic characterizations 
might also raise the threshold of responsible parenthood. How, for 
example, should parents who decUne or resist such testing for eU- 
minable or treatable genetic disease be seen? Will they be seen as 
exercising rights properly their own or as misguided people punish- 
ing their own children to advance their own private beUe£s? Will their 
actions invite legislatures and courts to impose standards of care 
here? It is also worth wondering whether the availability of genomic 
characterizations will widen the gap between have and have-not par- 
ents. Will genetic disease become another affliction of the poor? 

All these issues implicate the question of how we will understand 
and interpret difference. The self is bordered by differences that are 
essential to individuation; marking difference is an irreducible com- 
ponent of individuation. And it is the meaning of difference that I 
regard as a central moral question of the human genome project. 
The question is whether we will find in genetic characterizations dif- 
ferences that divide us further even as we lift the burden of ge- 
netic suffering. To be sure, I do not wish anyone to suffer from 
genetic disease for the mere sake of maintaining difference; but I do 
hope that we can preserve the lessons of those differences as lessons 
otherwise unlearned. 
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CONCLUSIONS 

In 1660, French philosopher and mathematician Blaise Pascal wrote 
an essay called "Prayer to Ask God for the Right Use of Sickness."** 
The tide here is problematic to contemporary consciousness. The 
right use of sickness? What could this signify? That if there is a right 
use of sickness, there is also a wrong use of sickness? That there is a 
purpose to sickness at all? However strange the questions might ap- 
pear today, in Pascal's view, sickness could be put to the use of per- 
sonal transformation and was useful in guiding one to correct moral 
priorities. 

It is fair to say, in contrast, that the operational interpretation of 
contemporary biomedicine, reflecting our own pervasive social judg- 
ment, is that disease and suffering are evils to be resisted, threats to 
our happiness, events without meaning that we would do better to 
extinguish and avoid because there is nothing to learn from then, no 
purpose, no achievement in their endurance. But whatever else they 
may or may not be, suffering and other marks of difference teach us 
lessons not otherwise available about the nature and meaning of our 
lives. There is, of course, absurd suffering and pointless difference. 
But it is also true that we do not know what our lives are worth if we 
do not countenance the price we would be willing to pay for them, 
the difference we would be willing to endure for them. 

The question before us then is one Pascal would have understood: 
what is the right use of the human genome project? Will it be used 
to prop the existing scientific status quo and perhaps thereby impede 
the aims of science? Will it be used in a campaign against difference, 
or will it be used to map the fullness and plenitude of existence? Will 
it be used as a strategem to create a new kind of inferiority? Or will 
we be able to understand the way in which genomic characterizations 
represent one possible map of a small comer of the vastness of ex- 
istence? Will the goal of biomedicine be the leveling of all genetic 
difference in order to accommodate the social requirements of the 
time? 

It seems to me that we should not lose sight of some of the fun- 
damental paradoxes of science as we consider judgment on the ge- 
nome project. Even as it offers some answers, science also creates 
uncertainty; even as it conquers some social evils, it also may cause 
evasion of social problems. While science opens vistas of the world to 
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our experience, it also imposes standards of conformity in scientists 
and what they study. And it not only offers an explanation but also 
advances a cause. 

As a matter of moral analysis, it seems important to make the case 
that the differences identified by genomic mapping should not be 
used as a pretext for vilification, whether that vilification is couched 
in the language of racial impurity or human health; that the social 
needs of the day not be mistaken as ultimate human needs; and that 
we do not demand answers from the genome project to questions for 
which it has no authority. I hope instead that we continue to recog- 
nize that differences among individuals are rare and important 
goods, that the genetically atypical are important scientific and moral 
resources, tiiat tiiere is in individual human and social life a plenitude 
of difference that should be preserved, and that there are lessons in 
difference and suffering it would be unwise to bypass altogether. 

In the Pensees, Pascal remarked that "knowledge of physical science 
will not console me for ignorance of morality in time of affliction, 
but knowledge of morality will always console me for ignorance of 
physical science."'* I take Pascal to have meant that a knowledge of, 
for example, the genetic molecular processes of humans or any as- 
semblage, however large, of simply factual information must neces- 
sarily fail in telling us what it is that we are worth, what it is that we 
ought to seek, and how we should live. Moral philosophy is therefore 
crucial because it concerns the standards by which we judee the na- 
ture and significance of our actions. The genome project L signif- 
icantiy enlarge tiie bounds of die human empire, increasing our ge- 
netic knowledge ten million fold. It will eventually offer insight into 
the secret motion of things. It is dubious, though, whether the ge- 
nome project will enable us to effect all things possible. But given the 
lessons of history, it is not even clear that we should aspire to the 
effecting of all things possible. I think that we should not effect, even 
if it were possible, the extinction of difference. On the contrary, 
moral philosophy seems to require that we find what ways there are 
in the use of research projects and their consequences to preserve 
the lessons of difference, for it is only individual difference that can 
throw the moral order of the universe into relief and can let us know 
who in fact we are. 
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EUGENICS AND THE HUMAN 
GENOME PROJECT 
Is the Past Prologue? 

Daniel J. Kevles 



In April 1991, an exposition opened in the hall atop the great arch 
of La Defense in Paris under the tide La Vie en Kit [Life in a Test Tube] : 
tthique et Biologie. The biological exhibits included displays about mo- 
lecular genetics and the human genome project The ethical worries 
were manifest in a catalog statement by the writer Monette Vaquin 
that was also prominentiy placarded at the genome display: 

Today, astounding paradox, the generation following Nazism is giving the 
world the tools of eugenics beyond the wildest Hitlerian dreams. It is as 
if the unthinkable of the generation of the fathers haunted the discoveries 
of the sons. Scientists of tomorrow will have a power that exceeds all the 
powers known to mankind: that of manipulating the genome. Who can 
say for sure that it will be used only for the avoidance of hereditary ill- 
nesses?* 

Vaquin's apprehensions, echoed frequentiy by scientists and social 
analysts alike, indicate that the shadow of eugenics hangs over any 
discussion of the social implications of human genetics, but particu- 
larly over consideration of the potential impact of the human ge- 
nome project. People wonder whether the eugenic past forms a pro- 
logue to the human genetic future. 



HISTORY OF EUGENICS 

Eugenic ideas go back at least to Plato, but in its modern version, 
eugenics originated with Francis Galton, a younger first cousin of 
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Charles Darwin and a brilliant scientist in his own right. In the late 
nineteenth century, Galton proposed that the human race might be 
improved in the manner of plant and animal breeding — that is, by 
getting rid of so-called undesirables and multiplying the so-called de- 
sirables. It was Galton who named this program of human improve- 
ment eugenics: he took the word from a Greek root meaning "good 
in birth" or "noble in heredity." Galton intended eugenics to im- 
prove human stock by giving "the more suitable races or strains of 
blood a better chance of prevailing speedily over the less suitable. 

Gallon's eugenic ideas took popular hold after the turn of this 
century, developing a large following in the United States, Britain, 
Germany, and many other countries. Eugenic organizations were 
formed, including, in 1923, the American Eugenics Society, which, 
among other things, annually mounted eugenic exhibits at state fairs. 
The backbone of the movement was formed of people drawn from 
the white middle and upper middle classes, especially prominent lay- 
men and scientists, particularly geneticists and often physicians. Eu- 
genicists declared themselves to be concerned with preventing social 
degeneration, whose abundant signs they found in the social and 
behavioral discordances of urban industrial society. For example, 
they took crime, slums, and rampant disease to be symptoms of social 
pathologies, and they attributed them primarily to biological 
causes — that is, to "blood," to use the term of inheritable essence 
popular at the turn of the century.^ 

To eugenically minded biologists, the causes of social degenera- 
tion were understood as matters to be rooted out, which led some of 
them to pursue research in human heredity related to eugenics. As 
a result, the human genetics research program of the day included 
the study of medical disorders, such as diabetes and epilepsy, not only 
for their intrinsic interest but also because of their social costs. A still 
more substantial part of the program consisted of the analysis of traits 
alleged to create social burdens — traits involving qualities of temper- 
ament and behavior that might lie at the bottom of, for example, 
alcoholism, prostitution, criminality, and poverty. A major object of 
scrutiny was mental deficiency, then commonly termed "feeblemind- 
edness," which was often identified by intelligence tests and was 
widely interpreted to be at the root of many varieties of socially del- 
eterious behavior. 

In die hope of explaining tiiese patiiologies biologically, eugenic 
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researchers resorted to Mendel's laws of heredity, which had been 
rediscovered in 1900, fastening on the idea that biological character- 
istics were determined by single elements (which were later identified 
with genes). Their research was pervaded by the fundamental as- 
sumption that not only could such physical characteristics as eye color 
and disease be explained in a Mendelian fashion but so also could 
characteristics of mind and behavior. The assumption was embraced 
by Charles B. Davenport, a prominent American biologist, eugenicist, 
and head of the biological laboratory that, in 1918, became the Car- 
negie Institution of Washington's Department of Genetics at Cold 
Spring Harbor on Long Island, New York. Davenport searched for 
Mendelian patterns of inheritance in many behavioral categories, in- 
cluding the inheritance of what he called "nomadism,'* "shiftiess- 
ness," and "thalassophilia" — the love of the sea that he discerned in 
naval officers and concluded must be a sex-linked recessive trait be- 
cause, like color blindness, it was almost always expressed in males. 
A chart displayed at the Kansas Free Fair in 1929, purporting to il- 
lustrate the "laws" of Mendelian inheritance in human beings, de- 
clared, "Unfit human traits such as feeblemindedness, epilespy, crim- 
inality, insanity, alcoholism, pauperism, and many others run in 
families and are inherited in exactly the same way as color in guinea 
pigs.'"' 

Some eugenic investigation into human heredity proved to be mer- 
itorious, revealing, for example, that Himtington's chorea results 
from a dominant gene and albinism from a recessive one. However, 
much of it was recognized in the end to be worthless. Combining 
Mendelian theory with incautious speculation, eugenic scientists of- 
ten neglected polygenic complexities in favor of single-gene expla- 
nations. They also paid far too littie attention to cultural, economic, 
and other environmental influences in their accounts of mental abil- 
ities such as low scores on IQ tests and social behaviors such as pros- 
titution. Like Davenport's behavorial categories, many of the traits 
that figured in eugenic research were vague or ludicrous. 

Class and race prejudice were pervasive in eugenic science. In 
northern Europe and the United States, eugenics expressed stan- 
dards of fitness and social value that were predominantiy white, mid- 
dle class, Protestant, and identified with "Aryans." In the reasoning 
of eugenicists, lower income groups were not poor because they had 
inadequate educational and economic opportunity but because their 
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moral and educational capacities, rooted in their biology, were in- 
adequate. When eugenicists celebrated Aryans, they demonstrated 
nothing more than their own racial biases. Davenport, indulging in 
unsupportable anthropology, found the Poles to be "independent 
and self-reliant though clannish"; the Italians tending to "crimes of 
personal violence"; and the Hebrews "intermediate between the slov- 
enly Servians and the Greeks and the tidy Swedes, German, and Bo- 
hemians" and giving to "thieving" though rarely to "personal vio- 
lence." He expected that the "great influx of blood from 
Southeastern Europe" would rapidly make the American population 
"darker in pigmentation, smaller in stature, more mercurial . . . more 
given to crimes of larceny, kidnapping, assault, murder, rape, and 
sex-immorality. ' 

Eugenicists such as Davenport urged interference in human prop- 
agation so as to increase the frequency of socially "good" genes in 
the population and decrease that of "bad" ones. The interference 
was to take two forms: one was "positive" eugenics, which meant 
manipulating human heredity and/or breeding to produce superior 
people, and the other was "negative" eugenics, which meant im- 
proving the quality of the human race by eliminating biologically 
inferior people from the population. The elimination might be ac- 
complished by discouraging biologically inferior human beings from 
reproducing or entering one's own population. 

In practice, littie was done for positive eugenics, although eugenic 
claims did figure in the advent of family allowance policies in Britain 
and Germany during the 1930s, and positive eugenic themes were 
certainly implied in the so-called Fitter Family competitions that were 
a standard feature of eugenic programs at 1920s state fairs. These 
competitions were held at the fairs in the "human stock" section. At 
the 1924 Kansas Free Fair, for example, winning families in the three 
categories — small, average, and large — ^were awarded a Governor's 
Fitter Family Trophy, which was presented by Governor Jonathan 
Davis, and "Grade A Individuals" received a medal that portrayed 
two diaphanously garbed parents, their arms outstretched toward 
their (presumably) eugenically meritorious infant. It is hard to know 
what made these families and individuals stand out as fit, but some 
evidence is supplied by the fact that all entrants had to take an IQ 
test — and the Wasserman test for syphilis.® 

Much more was done for negative eugenics, notably the passage 
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of eugenic sterilization laws. By the late 1920s, some tvfo dozen Amer- 
ican states had enacted such laws. The laws were declared constitu- 
tional in the 1927 U.S. Supreme Court decision of Buck v. BeU, in 
which Justice Oliver Wendell Holmes delivered the opinion that 
three generations of imbeciles were enough. The leading state in this 
endeavor was California, which as of 1933 had subjected more people 
to eugenic sterilization than had all other states of the union com- 
bined.^ 

The most powerful union of eugenic research and public policy 
occurred in Nazi Germany. Much of eugenic research in Germany 
before and even during the Nazi period was similar to that in the 
United States and Britain, but during the Hider years, Nazi bureau- 
crats provided eugenic research institutions with handsome support 
Their research programs were expanded to complement the goals of 
Nazi biological policy, exploiting ongoing investigations into the in- 
heritance of disease, intelligence, and behavior to advise the govern- 
ment on its sterilization policy. A major eugenics institute, the staff 
of which included the prominent geneticist Otmar von Verschuer, 
trained doctors for the SS in the intricacies of racial hygiene and 
analyzed data and specimens obtained in the concentration camps. 
Some of the material — for example, the internal organs of dead chil- 
dren and the skeletons of two murdered Jews — came from Josef Men- 
gele, who had been a graduate student of Verschuer's and was his 
assistant at the institute. In 1942, Verschuer became head of the in- 
stitute (he would go on to serve postwar Germany as professor of 
human genetics at the University of Muenster).® In Germany, where 
sterilization measures were partly inspired by the California law, the 
eugenics movement prompted the sterilization of several hundred 
thousand people and helped lead to the death camps. 



EUGENIC PROSPECTS 

Since the opening of the DNA era, observers have wondered whether 
new genetic knowledge will be deployed for positive eugenics, for 
attempts to produce a super race or at least to engineer new Einsteins, 
Mozarts, or athletes such as Kareem Abdul Jabbar. (Curiously, bril- 
liantiy talented women, such as Marie Curie, Nadia Boulanger, or 
athletes such as Martina Navratilova, are rarely if ever mentioned in 
the pantheon of superpeople.) Conferences on the human genome 
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project almost inevitably produce expressions of fear that the state 
will seek to foster or enhance a variety of highly valued human qual- 
ities or characteristics. 

The apprehensions are not entirely unfounded given certain re- 
cent events. In Singapore in 1984, for example, Prime Minister Lee 
Kwan Yew deplored the relatively low birth rate among educated 
women, contending that their intelligence was higher than average 
and that they were thus allowing the qualitv' of the countr)''s gene 
pool to diminish. Since then, that government, embracing a crude 
positive eugenics, has adopted a variety of incentives, such as pref- 
erential school enrollment for offspring, to increase fecundity among 
such women and has provided similar incentives to their less edu- 
cated sisters who will have themselves sterilized after the birth of a 
first or second child.® 

However, it is doubtful that advances in genetic knowledge will 
lead to a revival of attempts to produce a super race. While the hu- 
man genome project will undoubtedly accelerate the identification 
of genes for physical and medical traits, it is unlikely to reveal with 
any speed how genes contribute to the formation of those qualities — 
talent, behavior, personality — that the world admires. Equally impor- 
tant, the engineering of designer human genomes is not possible 
under current reproductive technologies and is not likely to grow 
much easier in the near future. 

Many more commentators, such as the late Nobel laureate biolo- 
gist Salvador Luria, and advocates of rights for the disabled, such as 
Barbara Faye Waxman, have cautioned that the human genome pro- 
ject is likely to foster a revival of negative eugenics. Since it will in 
principle be easy to identify individuals with deleterious genes of a 
physical (or presumptively antisocial) type, the state may intervene 
in reproductive behavior so as to discourage the transmission of these 
genes in the population. Indeed, in 1988, China's Gansu Province 
adopted a eugenic law that would (so the authorities said) improve 
"population quality" by banning the marriages of mentally retarded 
people unless they first submit to sterilization. Since then, such laws 
have been adopted in other provinces and have been endorsed by 
Prime Minister Li Peng. The official newspaper Peasants Daily ex- 
plained, "Idiots give birth to idiots."^" 

Negative eugenics appeared to motivate the European Commis- 
sion when, in July 1988, it proposed the creation of a human genome 
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project for the European Community." Called a health measure, the 
proposal was entitled "Predictive Medicine: Human Genome Analy- 
sis.*' Its rationale rested on a simple syllogism — that many diseases 
result from interactions of genes and environment; that it would be 

impossible to remove all the environmental culprits from society; and 
that, hence, individuals could be better defended against disease by 
identifying their genetic predispositions to fall ill. According to the 
summary of the proposal, "Predictive Medicine seeks to protect in- 
dividuals from the kinds of illnesses to which they are genetically most 
vulnerable and, where appropriate, to prevent the transmission of 
the genetic susceptibilities to the next generation. "^^ 

In the view of the Commission, the genome proposal, which it 
found to be consistent with the European Community's main objec- 
tives for research and development, would enhance the quality of life 
by decreasing the prevalence of many diseases distressful to families 
and expensive to European society. In the long term, it would make 
Europe more competitive — indirectly by helping to slow the rate of 
increase in health expenditures, and directly by strengthening its sci- 
entific and technological base. To the end of fostering European 
prosperity by creating a "Europe of health," the Commission pro- 
posed to establish a modest Community human genome project, pro- 
viding it with 15 million ECU (about $17 million) for the three years 
beginning January 1, 1989.^^ 

Economics may well prove to be a powerful incentive to a new 
negative eugenics. Undoubtedly, concern for financial costs played a 
role in the eugenics movement. The social pathologies of the early 
twentieth century were said to be increasing at a cosdy rate. At the 
Sesquicentennial Exposition in Philadelphia in 1926, for example, 
the American Eugenics Society exhibit included a board that, in the 
manner of the population counters of a later day, revealed with flash- 
ing lights that every fifteen seconds a hundred dollars of your money 
went for the care of people with bad heredity, that every forty-eight 
seconds a mentally deficient person was born in the United States, 
and that only every seven and a half minutes did the United States 
enjoy the birth of "a high-grade person . . . who will have ability to 
do creative work and be fit for leadership." Thus, it was reasoned, 
eliminate bad genes from the gene pool and you would reduce what 
are now called state and local welfere costs, by reducing public ex- 
penditures for "feeblemindedness" in its public institutional set- 
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tings — that is, state institutions and state hospitals for the mentally 
deficient and physically disabled or diseased. Perhaps indicative of 
this reasoning is that, in California and several other states, eugenic 
sterilization rates increased significandy during the 1930s when state 
budgets for the mentally handicapped were squeezed." 

In our own day, the more that health care in the United States 
becomes a public responsibility, payable through the tax system, and 
the more expensive this care becomes, the greater the possibility that 
taxpayers will rebel against paying for the care of those whom genet- 
ics dooms to severe disease or disability. To be sure, the more that is 
learned about the human genome, the more it will become obvious 
that we are all susceptible to certain kinds of genetic diseases or dis- 
abilities, that we all carry some genetic load and are Ukely to fall sick 
in one way or another. Since everyone is in jeopardy of genetically 
based illness, then everyone would have an interest in a well-financed 
public health program — ^national health insurance — ^and everyone 
would have a stake in extending its benefits universally. However, not 
everyone's genetic load is the same; some are more severe and costly 
than others. It is likely that, on grounds of cost, even a national health 
system might seek to discriminate among patients, using the criterion 
of how expensive their therapy and care might be. Public policy 
might feel pressure to encourage, or even compel, people not to 
bring genetically affected children into the world — not for the sake 
of the gene pool but in the interest of keeping public health costs 
down. 

All this said, however, a number of factors are likely to offset a 
scenario of socially controlled reproduction, let alone a revival of 
broad-based negative eugenics. Analysts of civil liberty know that re- 
productive freedom is much more easily curtailed in dictatorial gov- 
ernments than in democratic ones. Eugenics profits from authoritar- 
ianism — indeed, almost requires it. The institutions ot political 
democracy may not have been robust enough to resist altogether the 
violations of civil liberties characteristic of the early eugenics move- 
ment, but they did contest them effectively in many places. The Brit- 
ish government refused to pass eugenic sterilization laws. So did 
many American states, and where they were enacted, they were often 
unenforced. It is far-fetched to expect a Nazi-like eugenics program 
to develop in the contemporary United States as long as political 
democracy and the Bill of Rights continue in force. If a Nazi-like 
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eugenics program becomes a threatening reality, the country will 
have a good deal more to wony about politically than just eugenics. 

What makes contemporary political democracies unlikely to em- 
brace eugenics is that they contain powerful antieugenic constitu- 
encies. Awareness of the barbarities and cruelties of state-sponsored 
eugenics in the past has tended to set most geneticists and the public 
at large against such programs. Most geneticists today know better 
than their early twentieth century predecessors that ideas concerning 
what is "good for the gene pool" are highly problematic. Also, hand- 
icapped and diseased persons are politically empowered, as are mir 
nority groups, to a degree that they were not in the early twentieth 
century. They may not be sufficiently empowered to counter all quasi- 
eugenic threats to themselves, but they are poUtically positioned, with 
allies in the media, the medical profession, and the Roman Catholic 
Church — a staunch opponent of the eugenics movement — to block 
or at least to hinder eugenics proposals that might affect them.*** 

An antieugenic coalition rose up in response to the European 
Commission's proposal for a human genome project for predictive 
medicine after it went to the European Parliament for consideration. 
In the Parliament, primary responsibility for evaluating the genome 
proposal was given on September 12, 1988, to the Committee on 
Energy, Research and Technology, which considered it in several 
meetings and, by late January 1989, was ready to vote on a report 
concerning the matter.^® The drafting of committee reports in the 
Parliament is guided by a member, a rapporteur, who is designated 
for the purpose and who can exercise enormous influence over the 
position that the committee eventually adopts. The rapporteur ap- 
pointed for the genome proposal was Benedikt Harlin, a Green Party 
member from what was then West Germany. Opposition to genetic 
engineering has been widespread there, and it has been especially 
sharp among the Greens, a disparate coalition united mainly by a 
common interest in environmental protection. The Greens' desire 
to preserve nature has been suffused with distrust of technology and 
suspicion of human genetic manipulations. The Greens had helped 
impose severe restrictions on biotechnology in West Germany and 
raised objections to human genome research on grounds that it 
might lead to a recrudescence of Nazi biological policies. As James 
Bum, a Scottish expert on biotechnology and a longtime resident of 
West Germany, once told a reporter, * 'Germans have an abiding and 
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understandable fear of anything to do with genetic research. It is the 
one science that reminds them all of everything they want to for- 
get."" 

The Harlin report, insisting that the European Community re- 
member, raised a red flag against the genome project as an enterprise 
in preventive medicine. It reminded the Community that, in the past, 

eugenic ideas had led to "horrific consequences" and declared that 
"clear pointers to eugenic tendencies and goals" were inherent in 
the intention of protecting people from contracting and transmitting 
genetic diseases. The application of human genetic information for 
such purposes would almost always involve decisions, fundamentally 
eugenic ones, about what are "normal and abnormal, acceptable and 
imacceptable, viable and non-viable forms of the genetic make-up of 
individual human beings before and after birth.*' The Harlin report 
also warned that the new biological and reproductive technologies 
could make for a **modem test tube eugenics,'* a eugenics all the 
more insidious because it could disguise more easily than its cruder 
ancestors "an even more radical and totalitarian form of 'biopoli- 
tics'." Holding that the primary function of a European health and 
research policy must be "to block any eugenic trends in relation to 
human genome research," the report judged the proposed program 
in predictive medicine "unacceptable" as it stood. 

Harlin actually wished to make it acceptable, not to reject it. ("You 
can't keep Germany out of the future," he later said about his own 
country's involvement in genome research.^*) On January 25, 1989, 
the energy committee voted twenty to one to adopt the Harlin report. 
It thus urged Parliament's endorsement of the European Commis- 
sion's proposal as it would be modified by thirty-eight amendments 
contained in the report, including the complete excision of the 
phrase "predictive medicine" from the text. Collectively, the modi- 
fications were mainly designed to exclude a eugenically oriented 
health policy; to prohibit research seeking to modify the human germ 
line; to protect the privacy and anonymity of individual genetic data; 
and to ensure ongoing debate into the social, ethical, and legal di- 
mensions of human genetic research.^^ 

In mid-February 1989, the HarUn report whisked through a first 
reading in the European Parliament, drawing support not only from 
the Greens but also from conservatives on both sides of the English 
Channel, including German Catholics. The Parliament's action 
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prompted Filip Maria Pandolfi, the new European Commissioner for 
Research and Development, in early April 1989 to freeze indefinitely 
Community human genome monies. The move was believed to be 
the first by a commissioner to block one of Brussels' own technolog- 
ical initiatives. Pandolfi explained that time for reflection was needed 
because "when you have British conservatives agreeing with German 
Greens, you know it*s a matter of concern."** 

The reflection produced, in mid-November, a modified proposal 
from the European Commission that accepted the thrust of the 
amendments and even the language of a number of them. The new 
proposal called for a three-year program of human genome analysis 
as such, without regard to predictive medicine, and committed the 
Community in a variety of ways — most notably, by prohibiting human 
germ line research and genetic intervention with human embryos — 
to avoid eugenic practices, prevent ethical missteps, and protect in- 
dividual rights and privacy. It also promised to keep the Parliament 
and the public fully informed via annual reports on the moral and 
legal basis of human genome research.^ On December 15, 1989, the 
modified proposal was adopted by the European Community Council 
of Ministers as its common position on the genome project. The Par- 
liament having raised no objections, on June 29, 1990, the common 
position was promulgated by the Council as the human genome pro- 
gram of the Community, authorized for three years at a total cost of 
15 million ECU, seven percent of which was designated for ethical 
studies.23 



THE REAL SOCIAL CHALLENGES 

The eugenic past is prologue to the human genetic future in only a 
strictly temporal sense, that is, it came before. Of course, the imag- 
ined prospects and possibilities of human genetic engineering re- 
main tantalizing, even if they are still largely the stuff of science fic- 
tion, and they will continue to elicit both fearful condemnation and 
enthusiastic speculation. However, the near-term ethical challenges 
of the human genome project lie neither in private forays in human 
genetic improvement nor in some state-mandated program of eu- 
genics. They lie in the grit of what the project will produce in abun- 
dance: genetic information. They center on the control, difhision. 
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and use of that information within the context of a market economy, 
and they are deeply troubling. 

The advance of human genetics and biotechnology has created 
the capacity for a kind of "homemade eugenics,*' to use the insightful 
term of the analyst Robert Wright — "individual families deciding 
what kinds of kids they want to have.'* At the moment, the kinds they 
can select are those without certain disabilities or diseases, such as 
Down's syndrome or Tay-Sachs. Most parents would probably prefer 
just a healthy baby, if they are inclined to choose at all. But in the 
future, some might have the opportunity, via genetic analysis of em- 
bryos, to have improved babies, children who are likely to be more 
intelligent or more athletic or better looking (whatever those com- 
parative terms mean). 

\^11 people pursue such opportunities? Quite possibly, given the 
interest that some parents have shown in choosing the sex of their 
child or in administering growth hormone to offspring who they 
think will grow up too short. Benedikt Harlin's report to the Euro- 
pean Parliament on the human genome project noted that the in- 
creasing availability of genetic tests was generating increasingly wide- 
spread pressure from families for "individual eugenic choice in order 
to give one's own child the best possible start in a society in which 
heredity traits become a criterion of social hierarchy." A 1989 edi- 
torial in Trends in Biotechnology recognized a major source of the pres- 
sure: " 'Human improvement' is a fact of life, not because of the 
state eugenics committee, but because of consumer demand. How 
can we expect to deal responsibly with human genetic information 
in such a cultureP''^* 

The increasing availability of human genetic information chal- 
lenges individuals with wrenching decisions. Purely for personal rea- 
sons, people may not wish to obtain their genetic profiles, particularly 
if they are at risk for an inheritable disease for which no treatment 
is known. Still, genetic testing, prenatal or otherwise, can be liberat- 
ing if it reveals to individuals that either they or their newly conceived 
children are free from some specific genetic doom. A young woman 
tested and found to lack the gene for Huntington's declared, "After 
28 years of not knowing, it's like being released from prison. To have 
hope for the future ... to be able to see my grandchildren. "^^ 

The problems and opportunities of individual choices aside, the 
torrent of new human genetic information will undoubtedly pose 
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challenges to systems and values of social decency. Much of the dis- 
cussion on this point has righdy emphasized that employers may seek 
to deny jobs to applicants with a susceptibility (or alleged suscepti- 
bility) to disorders such as manic depression or illnesses arising from 
features of the workplace. Life and medical insurance companies may 
well wish to know the genomic signatures of their clients, their profile 
of risk for disease and death. Even national health systems might 
choose to ration the provision of care on the basis of genetic pro- 
pensity for disease, especially to famiUes at risk for bearing diseased 
children. 

Many analysts have contended that individual genomic informa- 
tion should be protected as strictiy private. However, a great deal 
more thought needs to be given to the rights of individuals to with- 
hold and the rights of msurers to demand such mformation. Insur- 
ance and insurance premiums depend on assessments of risk. If de- 
gree of risk can be concealed, it is not insurance companies as such 
that will bear the costs, but other policy holders. In short, it could be 
that classes of people with low risk will be compelled to subsidize 
classes of others at higher risk. Thus, insisting on a right to privacy 
in genetic information could well lead — at least under the system of 
insurance that now prevails in the United States — to inequitable con- 
sequences. 

The eugenic past has much to teach about how to avoid repeating 
its mistakes, not to mention its sins. But what bedeviled our forebears 
will not necessarily vex us, certainly not in the same ways. In human 
genetics, as in so many others areas of life, the flow of history compels 
us to think and act anew. It is important not to become absorbed 
with exaggerated fears that the human genome project will foster a 
drive for die production of superbabies or the callous elimination of 
the unfit. It is essential to focus on the genuine social, ethical, and 
policy issues — some of them already evident — that the human ge- 
nome project raises, and to respond to them by creating codes of law 
and/ or regulation for the use of human genetic information by ge- 
neticists, the media, insurers, employers, and the government itself. 
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HANDLE WITH CARE 
Race, Class, and Genetics 

Arthur L.Caplan 



RACE, ETHNICITY, CLASS, AND GENETICS— 

A GRIM AND DISMAL HISTORY 

Discussions of the consequences of increased knowledge concerning 
the composition and structure of the human genome for public pol- 
icy often leave those involved with research or clinical care in the 
domain of human genetics surprised and angry. They are often taken 
aback by the high level of ethical concern expressed about their work. 
Why is it, they wonder, that knowledge of human heredity so often 
becomes the center of controversy and protest? Why is it that in some 
nations, such as Germany,^ talk of genetic engineering or gene ther- 
apy elicits heated political protests, strict legislative controls, and 
sometimes outright bans on certain types of research? There can be 
no disputing the fact that the subject of genetics evinces a great deal 
of concern and worry. The reason why this is so is to be found in the 
past. 

Human genetics has a problematic history, and sadly, minorities 
and the poor have not &red well in that history. Genetics, race, and 
ethnicity have sometimes proven to be an explosive and even fatal 
mixture. In Germany, for example, racial and ethnic minorities paid 
with their lives when developments in genetics were used in the serv- 
ice of a science of racisd hygiene whose leaders gave enthusiastic and 
vocal support to Nazism.-^ Groups such as Jews, Gypsies, and Slavs were 
targeted for extermination on the grounds that their genes posed a 
threat to the overall health and reproductive well-being of the Ger- 
man people. 

Some dismiss Nazi science as merely mad science or bad science,^ 
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but the involvement with Nazism by many mainstream authorities 
and leaders in medicine, public health, and science in a technolog- 
ically and scientifically advanced nation cannot be dismissed as 
merely "fringe** or "peripheral.** The road to Dachau and Auschwitz 
runs too straight through the eugenic institutes and genetic courts 
of pre-World War II Germany to be considered nothing more than 
an inexplicable detour.'* 

Obviously, there is no inherent connection between the science 
of genetics and a public policy of murder and euthanasia based upon 
race hygiene. Nazism or genocidal policies cannot be deduced or 
inferred from facts about human heredity, and it would be dangerous 
to suggest otherwise. But genetics, at least in the form that prevailed 
in Germany during the 1920s and 1930s, served as a powerful source, 
tool, and buttress for racist ideology — ^an ideology that took a terrible 
toll in hiunan lives. 

It is worth noting that the majority of biologists, social scientists, 
and physicians who used their beliefs about human heredity to sup- 
port the Nazi cause were not forced to do so. Some had arrived at 
racist conclusions long before the Nazi party came to power. ^ They 
lent their support because they believed their scientific beliefs were 
consistent with Nazism and not because the Nazis demanded that 
they fit their science to suit an ideological purpose.^ Neither biomed- 
ical science in general nor genetics in particular were responsible for 
the rise of the Third Reich or the Holocaust, but some scientists and 
physicians used their skills and authority to create a "scientific" foun- 
dation for the racism that was a pivotal factor in legitimating Nazism 
and bringing about the Holocaust.'' 

The case for the tie between mainstream genetics and racist social 
policy is bolstered by the feet that efforts to link genetics and social 
policy were not confined to Germany. For example, in the United 
States for much of the first half of this century, the mentally ill, the 
retarded, alcoholics, recent immigrants, and those thought to be sex- 
ually promiscuous, especially if they were members of minority 
groups and poor, became the object of government-sponsored ster- 
ilization efforts aimed at preventing the spread of "bad" genes to 
future generations.^ Restrictive immigration laws, forced sterilization, 
and prohibitions on interracial marriage were in part a legacy of mix- 
ing genetics, race, and class in the United States and many other 
countries. 
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The use of genetic information to guide American social policy 
continued through the 1960s and 1970s with mixed results. Attempts 
to conduct mass screening programs to detect carriers for such dis- 
eases as sickle cell, thalassemia, and Tay-Sachs led to much confu- 
sion, misunderstanding, and stigma.^ One state considered enacting 
a law requiring any child found to be a carrier of the sickle cell gene 
to be vaccinated before admission to public school even though this 
would have no possible prophylactic effect! Companies and govern- 
ment agencies such as the Department of Defense enacted discrim- 
inatory policies that excluded African-Americans from jobs or pro- 
motions based on flawed and confused misunderstandings about the 
genetic basis of disease.*^ Efforts to create mass screening programs 
aimed at particular groups in an atmosphere of uncertainty about 
the meaning of genetic information as well as prejudice and bias 
resulted in a great deal of harm. 

Inquiry into behaviors such as criminality, intelligence, aggressive- 
ness, homosexuality, altruism, and mathematical skill and their prev- 
alence in various ethnic or racial groups have been and continue to 
be the source ot heated debate within and outside the scientific com- 
munity in the United States and many other nations. While careful 
inquiry into these subjects is certainly appropriate, it is also the case 
that the results of such inquiries must be handled with great caution 
since racism and prejudice are still with us. For example, many 
women continue to this day to have abortions upon learning that the 
fetus they are carrying is 47XYV, a condition that some geneticists 
maintained more than a decade ago was causally responsible for crim- 
inal conduct. While the evidence for the "criminal chromosome" 
has proven weak, the consequences for procreative decisions have 
proven to be very resilient. There are many genetics screening pro- 
grams in India, Canada, and other nations that provide prenatal 
screening and testing services to couples seeking to abort any fetus 
that is female, no questions asked.'' There is no evidence from the 
realm of genetics that being female is a disease. Nonetheless, genetic 
information can have direct and indirect consequences for female 
fetuses if it is simply dumped into the public arena where bias and 
prejudice are allowed to mix with information about heredity. 

Racism, prejudice, and genetics have made for a socially combus- 
tible and often deadly mix. The mixture has proven so toxic that a 
strong case can be made that applying knowledge from the realm of 
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human genetics to public policy has led to far more misery, confu- 
sion, and suffering in the twentieth century than it has to human 
betterment. History suggests that there are real reasons for concern 
about the impact a rapid increase in knowledge about human hered- 
ity might have on current and future social policy. This is especially 
true in light of the fact that those who proudly espouse racism con- 
tinue to invoke the terminology of genetics to support their views.*^ 

But is it really fair to assess the implications for human groups and 
populations of the human genome project solely on the basis of his- 
tory? After all, Nazi racial hygiene, while accepted by many scientists 
of that era as valid, is understood today to be invalid. And the genetics 
reflected in Nazi social policy is simply an instance of biomedical 
informadon being applied in a political state gone mad. The eugenic 
dreams of some biologists and physicians concerning prophylactic 
sterilization that led to government-sponsored programs of coercive 
surgery in many regions of the United States combined what we now 
recognize as fallacious science with overt prejudice. Why should we 
let die errors of die past be our guide to die ediical implications of 
current work in genetics when we are no longer bound by crude 
knowledge concerning human heredity, the yoke of totalitarian ide- 
ologies or the scurrilous prejudices of our parents and grandparents? 

Ironically, the only way to understand the signihcance of the past 
with respect to justice and genetics in thinking about the implica- 
tions of the human genome project for various groups and subpopu- 
lations may be to look forward into the future. By trying to imagine 
how our own (hypothetically) more sophisticated (at least hypothet- 
ically), more humane (at least arguably), and tolerant values (at least 
hypothetically) might combine with new, less error-laden (at least hypo- 
thetically) genetic knowledge to produce a range of consequences 
for various groups thirty or fifty years from now, we might be in a 
better position to evaluate the lessons taught by historical experi- 
ences of the past 



FUTURE IMPLICATIONS OF THE GENOME PROJECT FOR 

MINORITIES AND GROUPS 

Imagine that the year is 2030. It is ten years after the completion of 
the complete genome maps for human beings, fruit flies, slime 
molds, carp, the roundworm, the Norway rat, the dog, the chim- 
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panzee, and a large number of viruses and bacteria. Much work has 
been done to try to analyze the connections between structure and 
fiinction in these genomes and to examine how the information con- 
tained in the genome interacts with the environment to mediate on- 
togenesis across a whole range of characteristics and behaviors. Not 
only are a large number of archetypal maps on hand for a large number 
of animal and plant species but a large number of regional maps, 
called demic maps, have also been compiled. These provide an over- 
view of key areas of the genome in various races and subpopula- 
tions — dem£s — in animal species and in various racial and ethnic 
groups in the human population. The maps provide information 
about the precise degree of variation that exists within subpopula- 
tions at certain key loci. The X and Y chromosomes have been ana- 
lyzed down to the finest detail. What sorts of policies and issues might 
have evolved by this point in time? What sorts of implications would 
this knowledge have for equity, fairness, and justice? Consider six 
possible case scenarios that might be occupying the attention of bi- 
oethicists of the twenty-first century. 



Case 1. Who is a Jew? 

A certain Avram Kaplan has decided to immigrate from his home in 
Minnesota to Israel. He can no longer stand the sterile, artificially 
controUed climate of his home state and wants to go back to a land 
that has been preserved in a relatively pristine, natural, and peacefiil 
state by international accords. He knows that, as a Jew, he has the 
right to return to Israel as a citizen. But he faces the problem that 
his grandmother on his mother's side was not Jewish. 

The Orthodox rabbinate in Israel, who sets policy on matters re- 
garding the law of return, insists that every person invoking the law 
of return to enter Israel as a citizen undergo genetic testing. The 
Israeli government maintains a large computerized registry of demic 
maps obtained from the genomes of Jews from various parts of the 
world. Whenever an immigrant arrives, a tissue sample is taken and 
the genetic material from the cells is used to cross-check claims of 
Jewish identity with the deme maps in the registry. By examining the 
X chromosome, it is piossible to identify markers that show whether 
a man did or did not have a * Jewish'* mother or is of Jewish matri- 
lineal descent. 
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There has been much criticism of the idea within and outside of 
Israel that there are ideal or "typical" maps for different races or 
groups, but since these same maps are widely used in molecular an- 
thropology, forensic biopsychology, and biological archeology, it is 
difficult to argue that the systematics used in those fields are of no 
utility in the realm of public policy. Many governments and the 
United Nations have sanctioned the use of genomic archetypes to 
help resolve land conflicts and ancestral ownership claims among 
Tibetans and Chinese, Azeris and Armenians, and Serbs and Croats, 
as well as those in Poland, Russia, and the Ukraine who claim German 
citizenship on the grounds that they are ethnic Germans. The secular 
law in many nations including the United States has long recognized 
archetypical and demic matching as legidmate techniques for estab- 
lishing individual identity. 

Is it fair for genetic testing to be used for the purpose of identifying 
who is and is not a "real** or "true** member of a racial group? 
Should those doing tests agree to do them for nonmedical, non- 
health-related reasons? Should religious authorities in nations where 
ancestry is seen as relevant to the religious or social standing of a 
person be discouraged or encouraged to use genetic testing to re- 
move uncertainties? 



Case 2. Affirmative Action 

Sally Hightower was thrilled to learn that the U.S. government had 
started a new program to encourage Native American people to enter 
the field of philosophy. The demand for teachers of philosophy had 
escalated dramatically with the shift in demographics toward a much 
older society. Sally was certain she could qualify for the scholarship 
since she had long been active in her tribe. She was on the tribsil 
council, had participated in numerous interviews with anthropolo- 
gists and oral historians seeking to record Native American ways of 
lif e, and was one of only a handful of people remaining fluent in her 
tribe's language. She had long had an interest in ethics and was eager 
to take advantage of the opportunity to go to college. 

Federal regulations required sequence matches on at least six key 
marker areas of one of the Native American subpopulation maps in 
order to qualify for the program. All applicants were required to 
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submit a blood sample for use in determining eligibility for af^irma- 
tive action programs such as this one. 

When Sally's DNA was extracted from the refrigerated blood sam- 
ple she sent to the Bureau of Indian Identity and Affairs, it failed to 

achieve the requisite number of matches. Unbeknown to her, she 
had quite a bit of white ancestry. The government was uncertain 
about what to do with respect to her appHcation since it would be 
poHtically difficuk to turn down a person as prominent in Native 
American affairs as Sally on the grounds that she failed to satisfy the 
biological test requirements federal law mandated to be classified as 
a Native American. Sally would also be uncertain as to what to make 
of these test results. Should she resign her position on the tribal 
council? Was she deceiving her closest friends if she chose not to 
reveal her white ancestry? 

Is it fair to use information about die genetic makeup or compo- 
sition of a population to establish membership in a racial, ethnic, or 
tribal group? Should social policy allow people to define themselves 
on the basis of culture and behavior as belonging to a particular 
group, or is biological inheritance a key element of membership as 
well? Should such tests be required for the purposes of determining 
eligibility for affirmative action or equal opportunity programs? 
Would such evidence be admitted or even required in discrimination 
suits? 



Case 3. The Real Scoop on Jimmy Carter 

By the turn of the century, so many scientists, conspiracy theory buffs, 
biographers, and media organizations were seeking samples of tissue 
of former U.S. Presidents for genetic analysis at the Smithsonian In- 
stitution that the National Presidential Tissue Sample Registry had 
been established with strict rules governing access, disclosure of find- 
ings, and the collection of new materials. Some samples, such as those 
of Lincoln and Kennedy, were of enormous interest. Others, such as 
those of Chester A Arthur and Franklin Pierce, drew very littie atten- 
tion. 

The registry had a number of thorny issues to contend with con- 
cerning the control of information about public figures. The discov^ 
ery of the source of Gerald Ford*s lack of balance as resulting from 
a congenital neurological defect had created such a stir among his 
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descendants that the museum felt it could no longer honor every 
request for cells or tissues. The earlier decision by George Bush not 
to permit a tissue sample to be kept in the registry to protect his and 
his family's privacy had led the Smithsonian to call for legislation 
guaranteeing a fifty-year ban following the death of the source of 
tissues before they would be made available to the general public for 
analysis. 

But now the museum faced a very tough problem. A researcher at 
Emory medical school who was interested in the genetics of the pan- 
creatic cancer that had ultimately caused Jimmy Carter's death had 
inadvertently found a marker on a segment of Carter's DNA that 
suggested he might have had a distant relative who was African-Amer- 
ican. Should the general public be told? How should unintentionally 
acquired information about race or ethnicity be handled in terms of 
privacy, confidentiality, and disclosure? 



Case 4, Immigration and Human Disease Vectors 

North American immigration authorities did not like the policy that 
forbids those of Haitian ancestry to enter the United States and Can- 
ada, but they enforced it. Five years earlier, it had been found using 
genome maps and genetic autopsies that poor Haitians of African 
descent were especially likely to be carriers of mitochondrial prions, 
which had long been implicated in the transmission of degenerative 
diseases such as multiple sclerosis, some forms of arthritis, some can- 
cers, and lupus. At that time, governments all around the world re- 
stricted the rights of Haitians to visit or immigrate freely. The policy 
required a quick-scan genetic screen to be run on all nonwhites living 
outside North America to establish racial and ethnic identity and 
ancestry. This took time, was costly, and led to a large number of 
fights and arguments between immigration authorities and would-be 
immigrants. 

The immigration authorities were not wild about having to handle 
and risk contact with infected or potentially infected tissue speci- 
mens. Also, it was not clear that the level of risk or danger to the 
public health would justify restrictions on freedom of movement for 
various groups and subpopulations within American society. Nor was 
there any consensus about when public health officials, technicians, 
doctors, police, or other government officials could be forced to 
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come into contact with individuals suspected of being "biologically 
dangerous." Since these groups did not have to interact with those 
deemed biologically dangerous by court order except on a voluntary 
basis, it was difficult to find a legal basis to compel interacdon in the 
face of prior risk. 

Is it possible that certain groups of people could find themselves 
labeled as dangerous to others by dint of their biological makeup? 
What would be the legacy of current disputes about the duties of 
health care providers and others to interact with people infected with 
HIV when advances in genetics allow very precise determinations as 
to who is and is not likely to transmit disease? 



Case 3. Public Health and Good Mating Practices 

The newest virtual reality tapes (VRs) on marriage and childbearing 
firom the Minnesota Department of Health and Procreation were 
ready for distribution.^' They warned young people about the eco- 
nomic consequences for the state and for themselves of reproducing 
without a genome test. The public service VRs made a very persuasive 
case that certain groups known to be at high risk of bringing children 
into the world with disabling and costly disorders and defects, such 
as diabetes, gout, deafness, migraines, panic disorders, and allergies, 
should get a complete genetic analysis before mating and procreat- 
ing. Strong reinforcement stimuli introducing subliminal messages 
were used to urge young couples to get an embryo biopsy before 
sending their offspring off for incubation at the fetal nursery. 

Many civil libertarians were aghast at the idea that the state could 
coerce reproductive behavior. While no one disagreed about the im- 
portance of using genetic information to encourage responsible par- 
enting, to many people it seemed wrong for the state to try to compel 
such behavior. Yet, since there had been no effort to create a right 
to privacy following the dismantling of Roe v. Wade in the mid-201 Os, 
it was almost impossible to find a basis to protect procreative liberty 
against the interests of the state in protecting the public good. Man- 
dating the provision of information about who was at risk of procre- 
ating a child having a problem and the financial consequences of an 
unfortunate pregnancy outcome seemed the only way to handle eth- 
ically the question of individuals and groups at risk of passing on 
deleterious genes. 
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When should the state be allowed to encourage or require genetic 
testmg, screening, or counseling? What conditions merit such activ- 
ities? And what bases will individuals and families have to assert their 
rights to reproduce in the face of an overwhelming state interest in 
minimizing the burden of disease and disability on the community? 



Case 6. Mass Screening for Bad Blood 

The National Health Insurance program announced its intent to cre- 
ate a screening program to detect genetic markers associated with 
especially high risk for high blood pressure. The burden imposed by 
illnesses related to high blood pressure, such as diabetes and stroke, 
was such that the program sought to screen all groups believed to be 
at higher than average risk for the disorder. Broad screening would 
permit early intervention using psychological as well as pharmaco- 
logical methods. But the program had limited funds to carry out 
screening, counseling, and follow-up interventions. Since it had been 
established in the 1970s that African-Americans were at especially 
high risk of high blood pressure, the program intended to make 
this group the first population targeted for screening and interven- 
tion. 

The federal insurance program was built on a two-step strategy. 
The program would provide information on stress management, re- 
laxation, and free medications that could lower blood pressure with 
only minimal risks of side effects. Higher premiums would be 
charged to those identified at high risk who failed to manage their 
blood pressure responsibly. 

Would it be ethical to target a particular racial group, whose mem- 
bership is defined by culture and history, for genetic screening? 
Should such programs be undertaken if there are penalties attached 
for noncompliance? What will greater information about the risks 
created by one's genetic makeup do to our understanding of the 
concepts of personal responsibility and voluntary choice? 



WHAT IS A "RACE " AND WHO ARE ITS MEMBERS? 

A number of issues concerning justice, fairness, and equity for mi- 
nority groups arise from die previous six cases. Emerging knowledge 
about human heredity will have enormous implications for the use 
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of genetic information to classify human beings and for understand- 
ing the reality and legitimacy of racial and ethnic classihcadon 
schemes, the purposes for which testing and screening are done, the 
selection of traits to screen, and the need to protect privacy and con- 
fidentiality. The extent to which beliefs about heredity and human 
genetics have been used, abused, and misused in the past indicates 
how important it is that discussion begin now about the normative 
and prescriptive stand that is appropriate for shaping social policy in 
the light of rapidly expanding knowledge of the genome in the fu- 
ture. 

Perhaps no question is more pressing from the viewpoint of ethnic 
and racial minorities than understanding the ways in which new ge- 
netic knowledge will shape their self-understanding and social stand- 
ing. Should knowledge generated by the genome project be used to 
identify, classify, or label racial or ethnic groups or to establish the 
boundaries of tiieir membership? When screening programs are un- 
dertaken for groups, should the traditional cultural and political def- 
initions of race and ethnicity prevail or will — ^and to what extent 
can — ^biological definitions be used? WmX the information generated 
by the genome project be used to draw new, more "precise** bound- 
aries concerning membership in existing groups? Will individuals 
who have tried to break their ties with ethnic or racial groups be 
forced to confront their biological ancestry and lineage in ways that 
clash with their own self-perception and the lives they have built with 
others? 

It might be argued that it is morally acceptable to use genetic in- 
formation to classify groups of human beings for scientific purposes, 
but perhaps not for use solely in the service of social, community, or 
public policy goals. However, since there may be very real benefits 
associated with the compilation of information about the medical or 
psychological needs of certain groups, a better principle might be to 
avoid testing except when it is undertaken with the goal of benefitting 
the individual being tested or the group of which that person might 
be a member. Health professionals in particular will need to be cau- 
tious about allowing themselves to be cast into the role of using ge- 
netic information for purely social purposes if they hope to retain 
the trust of minority group members. 

While it is possible that the genome project will reveal huge 
amoimts of variation and difference among the genotypes of those 
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persons who are currently lumped together as being in the same 
ethnic or racial group based upon their phenotypes, it is also likely 
that some genetic information will be found to be unique or preva- 
lent among the members of certain groups. If this is so, then the 
temptation to cluster groups in the light of this information may well 
be unavoidable. Those taking genetic tests may have to be fiiUy in- 
formed about the possible threat to self-image and sense of personal 
identity that this testing may pose. Warnings — genomic informed 
consent — about the possible impact of genetic testing and screening 
for individuals in terms of their self-worth, self-esteem, and sense of 
personal security may have to become commonplace in the not-so- 
distant future. 

Because of the many possible invidious uses of genome profiling, 
the principles of autonomy and informed voluntary choice will have 
to be used to regulate the collection and use of genetic information 
for the purposes of classification. If individuals have a right to their 
genetic privacy, then new genetic knowledge should not be used to 
classify those who do not wish to be classified, including children 
from what we now term "mixed" marriages, potential donors of or- 
gans or tissues, or those who for personal reasons do not want their 
ancestry known to others. Nor should genetic information be used 
for social policy purposes unless it is shown to be absolutely necessary 
as a precondition for expanding opportunities or benefits to the 
members of certain groups and then only if the information is ob- 
tained and used with the express permission of the source of the 
genetic material. The lessons of history count as stem cautions in 
favor of these broad recommendations. One shudders to think what 
the use of genetic information based upon the genome might have 
meant in terms of social policy in Alabama in 1890, Germany in 1939, 
or South Africa in 1970. 

Some attempt must be made to decide what purposes justify ge- 
netic screening and the storage of genetic information targeted to- 
ward specific racial or ethnic groups. One possible moral stance is 
that those in biomedical science and health care will not screen 
groups or populations unless it is for the future benefit of those in 
the group or other members of the same group. Nontherapeutic 
testing and screening must be approached with great caution, espe- 
cially in the light of the historical abuse of genetic information by 
those responsible for social policies in the past and the potential for 
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abuse that will be possible in the not-so-distant future. Those invohred 
in public health will need to understand their duty to protect the 
interests, dignity, and rights of individuals against the desire of the 
community or the state to obtain information that could be used to 
enact social or financial policies that might be advantageous to many 
but with a great cost to a few. 

The selection of traits, behaviors, and properties to identify, 
screen, and classify should be driven by a concern to identify what is 
incapacitating, disabling, or damaging to the members of groups 
rather than merely what is characteristic, distinctive, or typical of a 
group. The classification of human beings into groups, races, sub- 
groups, and ethnic groups must be undertaken with great care. The 
ethics of human systematics that will emerge is likely to become one 
of the greatest moral challenges to face those involved with the hu- 
man genome project 

RACE, CLASS, AND GENETICS IN THE HERE AND NOW 

The hypothetical case studies raised earlier present obvious chal- 
lenges to the ways in which new knowledge about heredity will impact 
public policy, our notions about race, and the ethics of health care. 
But one need not await new knowledge about genetics to see how 
information about biological differences influences and shapes the 
distribution and allocation of resources to the members of racial and 
minority groups. The allocation of orgzm and tissue transplants is 
currentiy extremely sensitive to the nature of group-based biological 
differences in ways that raise important questions about the ethics of 
using emerging genetic information concerning human populations. 

Study after study has appeared in recent years showing that access 
to cadaver kidneys for transplants for those with renal failure does 
not reflect the actual need for kidney transplants in the general pop- 
ulation in the United States.'^ African-Americans are underrepre- 
sented relative to the percentage of whites with renal failure who 
receive transplants. Many explanations have been advanced as to why 
the difference in rates of kidney transplantation exists between blacks 
and whites, including differences in the age of onset of renal failure, 
differences in the type and severity of the illnesses causing renal fail- 
ure, and socioeconomic differences that are thought to correlate with 
compliance and thus with the efficacy of kidney transplantation. 
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However, one key reason for the difference in rates between the races 
is the rehance of many programs on antigen matching in determin- 
ing who will have priority for receiving available kidneys. 

Certain crucial biological markers have been identified in key com- 
ponents of the immune system — the lymphocytes — ^that are fairly pre- 
dictive of whether or not an oi^n from a particular person will trig- 
ger a strong immunological reaction in the recipient. When a cadaver 
is identified and permission is given to procure a kidney, surgeons 
remove the kidneys and, if possible, lymph nodes in order to maxi- 
mize the changes of obtaining a sample of healthy lymphocytes to 
allow for the identification or "typing" of antigens. Standard classi- 
fication systems have evolved for categorizing characteristic markers 
found on well-mapped areas of these antigens. Many transplant sur- 
geons look for the best possible match between donor and recipient 
on the A, B, and Dr loci even though these are not the only areas 
governing immunological resistance. By mixing lymphocytes with var- 
ious known forms of human sera, it is possible to determine the de- 
gree of biological similarity between donor and recipient on these 
important loci. 

The reliance on tissue typing is believed by many to correlate with 
increased changes for successful engraftment in kidney and other 
forms of transplants.^^ Many studies show that significant differences, 
between five and ten percent, in outcomes at one year and five years 
of survival can be shown for kidneys transplanted between donors 
and recipients who are biologically similar to one another. Full 
matches at the A, B, and Dr loci, which rarely occur due to the enor- 
mous variation that exists among the immune systems of human be- 
ings, have such marked success in terms of graft survival that the 
current national health systems for distributing organs in the United 
States and Europe mandate that a cadaver kidney always be made 
available to a recipient who is a full match for it. 

In terms of equitable distribution of kidneys among blacks and 
whites, the use of antigen matching as a critical factor in allocating 
kidneys means those who are members of minority' groups have a 
lower probability of receiving a transplant. Since the antigens are 
closely linked to race and ethnicity, it is much easier to find a biolog- 
ical match among people with similar ethnic and racial backgrounds 
than it is among any two randomly selected individuals. On the basis 
of tissue matching, organs from blacks will almost always go to blacks 
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and organs from whites will almost always go to whites. Blacks, how- 
ever, have a much higher incidence of kidney failure than whites. 
But since whites significantly outnumber blacks in the American pop- 
ulation, there are still large numbers of whites waiting for organs. 
There are so many, in fact, that nearly every white donor is matched 
to a white recipient. Blacks and other minorides must rely on a much 
smaller pool of kidneys. The situation for potential black kidney 
transplant recipients is made even worse by the fact that blacks have 
a lower rate of cadaver organ donation than do whites. So there is a 
disproportionately small share of black cadaver kidneys available for 
a disproportionately large group of blacks in need of kidney trans- 
plants. By deciding to use biology in the name of efficiency and, it 
must be added, fairness, whites wind up with a much larger number 
of kidney transplants than do blacks relative to the incidence of renal 
failure in both groups. 

The reality of the dilemma that exists between being guided by 
considerations of efficacy and equity in the allocation of cadaver kid- 
neys for transplantation today is likely to become all too £uniliar as 
new knowledge about genetics points the way toward the more effi- 
cacious use of medical resources tomorrow. The challenge societies 
will face is deciding to what extent the values of equal opportunity 
and fairness justify modifications in policies aimed at the maximiza- 
tion of effectiveness when it is biology that influences the chances for 
success. Whatever the answer offered in response to situations in 
which biology points in one direction but notions of equal opportu- 
nity and fairness point in another, it is important that the answer be 
formulated pubhcly so that those whose interests are at issue can 
demand accountability from those who must ultimately decide. 
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PUBLIC CHOICES AND 
PRIVATE CHOICES 
Legal Regulation of Genetic Testing 

Lofi B, Andrews 



The use of genetic testing by individuals and society is a mixture of 
private and public choices. Individual conceptions about the impor- 
tance of a particular health status, disability, prenatal life, and the 

financial costs or social risks of using genetic testing figure into the 
individual decision about whether or not to undergo a genetic test. 
But these individual choices also take place within a context of legal 
and regulatory policies. 

Policies are in effect that act in various ways to allow, forbid, or 
require the use of genetic testing. Even when tests are not mandated 
by law, private institutions such as employers or insurers might re- 
quire that tests be undertaken or that information from previous 
testing be disclosed, thus providing a de facto mandate for testing. 

RESTRICTIONS ON THE USE OF GENETIC TESTING 

Restrictions on the private use of genetic testing can take a variety of 

forms. They may occur as outright bans or as barriers to the receipt 
of information about the existence of a particular genetic test. They 
may occur as barriers to a particular use of the genetic information, 
such as a ban on abortion. Or they may occur as a result of fiscal 
barriers that prevent access to the information, the test, or an addi- 
tional action based on test results. 
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Bans on Certain Prenatal Testing 

In the current legal climate, the use of nonexperimental genetic tests 
is clearly allowed and often encouraged by law. In fact, with respect 
to prenatal diagnosis, physicians can be held liable if they do not 
advise potential parents of the existence of relevant established ge- 
netic tests or if they perform such testing inadequately.^ The grava- 
men of this cause of action is that people cannot adequately exercise 
their constitutional right to make reproductive decisions (such as the 
decision to use contracepdon or to abort) without sufficient infor- 
mation.2 

Although prenatal diagnosis via currendy established modalities is 
clearly allowable, state statutes focusing on protecting embryos and 
fetuses ban certain new modalities for prenatal diagnosis of genetic 
anomalies. Prime among these restrictions are the state fetal research 
laws in effect in twenty-four states.' In seven states, experimental pro- 
cedures may not be used on a fetus in Mtero unless they are therapeutic 
to the fetus or, in some states, unless they pose no discernible risk to 
the fetus. ^ If the experimental prenatal screening is undertaken to 
inform the couple's abortion decision, rather than as an initial step 
toward treatment of the fetus, the procedure would not be consid- 
ered therapeutic to the fetus. In addition, most in utero prenatal di- 
agnostic technologies are interventionist and thus pose a risk of caus- 
ing miscarriage in a small number of cases. Yet any new form of 
prenatal diagnosis diat is nontiierapeutic and poses a risk would be 
forbidden under the seven restrictive laws. 

In addition, under two state statutes, ex utero genetic testing on 
embryos would be forbidden.^ This would affect the permissibility of 
embryo biopsy in which a woman's egg is fertilized with a man's 
sperm in a petri dish. In this procedure, which is still in the research 
stage, one cell of the embryo is removed and the remaining cells 
frozen. The single cell is tested for a variety of genetic conditions, 
such as Down's syndrome. Couples then decide whether they want 
the embryo implanted.*^ 

The use of embryo biopsy is also affected by laws that do not allow 
embryos to be terminated.^ Under a Louisiana statute, any human 
embiyo may be used "solely for the support and contribution of the 
complete development of human in utero implantation."® The stat- 
ute also provides that **A viable in vitro fertilized himian ovum is a 
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Juridical person which shall not be intentionally destroyed. . . 
Thus, if a couple does learn that their embryo is affected with a de- 
fect, the couple would not be able to terminate the embryo. They 
would have three options: freeze the embryo indefinitely,*" donate 

the embryo to another couple who is willing to rear a child with that 
defect, or have the embryo implanted in the wife and have her un- 
dergo a subsequent abortion (since the laws against terminating in 
vitro embryos do not apply after the embryo is reimplanted) . Each of 
these three options present potential financial and emodonal costs 
to the couple that they may not wish to bear. 

As new types of prenatal screening tests (such as embryo biopsy) 
develop, or as old tests (such as amniocentesis) are used in combi- 
nation with new DNA tests such as that for cystic fibrosis, the benefits 
of such tests will not be available to couples in states with restrictive 
laws. Yet such prohibitions interfere with a couple's right to make 
decisions about reproduction by depriving them of the means of ob- 
taining the information necessary to make that decision. Conse- 
quently, such laws could be challenged as being an interference with 
the couple's right to privacy to make procreative decisions. 

In the first case of its kind, Lifchez v. Hartigan, a federal district 
court in Illinois in April 1990 held that the constitutional right to 
privacy protects a couple's decision to use genetic diagnostic tests on 
a conceptus, including embryo biopsy." Restrictions on such deci- 
sions are unconstitutional unless they further a compelling state in- 
terest in the least restrictive manner possible. The court struck down 
as imconstitutional a law that forbade experimental use of such 
tests.i2 

In a future case, could a state demonstrate a compelling interest 
in protecting embryos? Probably not. Its potential interest is not jus- 
tifiable as an interest in protecting life since the conceptus has not 
been recognized in law as a person. Rather, it is an interest in pro- 
tecting the conceptus as a symbol of our high regard for human life. 
This symbolic protection is also thought to make it more likely that 
we will treat with appropriate regard certain vulnerable groups in 
society such as seriously ill newborns, comatose individuals, and eld- 
erly patients. The underlying assumption of this view is that the con- 
ceptus, though it may not be a person, nevertheless has a special 
status; it is symbolic of human life or represents life in a way that 
makes its destruction symbolic of the destruction of persons. Persons 
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who hold this view claim that harm to conceptuses may influence our 
attitudes toward and treatment of people after birth (particularly co- 
matose people, the elderly, and seriously ill newborns) — that we may 
come to treat the symbolized no better than we have treated the 
symbol. The notion is that proscribing procedures that are potentially 
harmful to conceptuses is a symbolic expression of our interest in 
human life, an expression that may be necessary for sustaining the 
level of respect persons deserve. 

The protection of symbols is an important part of our legal culture, 
but it is not sufficient to justify infringing upon a fundamental con- 
stitutional right. There is no empirical evidence that actions toward 
a symbolic entity negatively influence the way actual people are 
treated. This is particularly true in the case of early embryos, which 
are undifferentiated cell masses and do not resemble people, so that 
it is unlikely that actions toward in vitro embryos will shape our actions 
toward newborns, comatose people, elderly patients, or other per- 
sons.^5 It would be imconstitutional to ban on symbolic grounds alone 
the use of experimental techniques on embryos, such as embryo bi- 
opsy, that fiirther procreative decisions. However, there may be a 
sufficient state interest in protecting the conceptus against pain such 
that a fetal research law restricting experimentation after the fetus 
could feel pain could be justified.'^ 

Some states that do not ban genetic testing nonetheless have 
adopted statutes that eliminate tort actions against physicians for pro- 
viding inadequate or inaccurate genetic testing or genetic informa- 
tion.^^ The constitutionality of such statutes must be scrutinized as 
well, however. A person's right to privacy to make reproductive de- 
cisions includes a right to information upon which to make that de- 
cision. By not allowing courts to hold physicians liable when they fail 
to provide that information, states with statutes prohibiting wrongful 
birth actions eliminate incentives for physicians to disclose such in- 
formation, thus interfering with the couple's exercise of their right.^^ 
In an analogous situation, the Fourth Circuit Court of Appeals rec- 
ognized that when the state provides inaccurate genetic information 
and an individual subsequently makes reproductive decisions based 
on that information, the person can sue for violation of his or her 
constitutional rights. 

The purpose of statutes banning wrongful birth or wrongful life 
cases is to discourage abortion so as to protect the embryo or fetus. 
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Thus, these statutes also unconstitutionally infringe upon a couple's 
rights to privacy without advancing a compelling state interest. 



Restrictions on Abortion 

What about direct restrictions on abortion? Although the U.S. Su- 
preme Court's decisions in Webster v. Reproductive Health Seruices^^ and 
Planned Parenthood v. Casef^ indicated a greater willingness on the 
part of the Court to uphold state regulations restricting abortion, the 
Court has not specifically overruled Roe v. Wade.^^ Even if states were, 
in the wake of Webster and Caseyy to adopt more restrictive abortion 
laws, it is likely that they would nevertheless permit abortion when 
the fetus suffers from a serious genetic defect Polls of the public show 
that 74% of Americans surveyed approve of abortion in those circum- 
stances.2' Even prior to Roe v. Wade, model abortion laws promulgated 
by legal^* and medical groups^^ would have allowed abortions of fe- 
tuses with serious genetic defects.^^ 

Although it is likely that abortions for genetic reasons would still 
be allowed under state laws after an overturning of Roe v. Wade, such 
abortions might be restricted to instances of particularly serious dis- 
orders (such as Tay-Sachs^^) . State legislatures might ban abortions 
when the disorder is not rapidly life threatening, for example, when 
a prenatal test indicates a late onset disorder such as Huntington's 
disease, when the disorder has a wide variation of expression such as 
cystic fibrosis, or when the disorder can be treated after birth such 
as phenylketonuria.^® 



Fiscal Constraints 

Legal barriers are not the only, or even the most serious, constraints 
on access to genetic testing. Fiscal constraints figure prominently 
since prenatal genetic screening can cost from $500 to $1,000 or 
more. Embryo biopsy is even more expensive because fertile couples 
who want to use it will need to pay the costs of in vitro fertilization as 
well, at least $5,000 per attempt. In cases where the genetic test can 
only be accomplished through Unkage studies, the person who wants 
to use such testing may have to pay for the costs of all the testing 
done on family members as well. The financial costs of a particular 
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genetic test are not just a matter of free market whim. They, too, may 
be influenced by policy decisions. For example, the refusal of the 
federal government to fund research involving in fertilization or 
embryo biopsy means that costs to patients ^are higher than they 
would be if clinical fees were supplemented by research funds. More- 
over, insurance companies' refusal to fund experimental technolo- 
gies or those involving in t/zYno fertilization also increase out-of-pocket 
costs to patients.'^ 

The expense of genetic tests prevents many people from using 
them. Prenatal diagnosis, for example, is mainly used by women from 
the middle and upper classes.^^ This disparity has implications for 
public policy far beyond the area of genetic testing per se. Prior to 
the advent of prenatal diagnosis, a child with a genetically based men- 
tal or physical disability could be bom into a family of any socioeco- 
nomic status. Middle class and wealthier families used resources and 
connecdons to lobby state legislatures to pass laws providing for ad- 
equate education for children with disabilities.^^ With the use of pre- 
natal diagnosis and abortion, fewer such children are being bom to 
couples of higher socioeconomic status. Affected children may be- 
come — like "crack" babies and boarder babies — an issue for the 
poor, with many fewer protections and resources available to them. 



PUBLIC CHOICES 

In contrast to the restrictions on private choices in the use of genetic 
testing, there are potential public pressures in the opposite direction. 
There are a number of ways in which the state can encourage or 
mandate the use of genetic testing. It can require a particular test, it 
can make a person liable in tort for not undertaking the test, or it 
can allow institutions (such as insurance companies) to condition 
benefits on submission to the tests. At a more subtle level, it can 
require that people be informed about the test, provide financial 
incentives for people to take the test, or even pay for the test directly. 
To the extent that these public actions interfere with private choices, 
they need to be justified by strong public interest. The types of public 
interests usually set forth to justify such actions are the governmental 
concem for safety and healtii and protection of die public fisc. 
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Mandatory Genetic Screening 

The United States has already seen two waves of laws devoted to forc- 
ing people to use genetic information. The first were mandatory ster- 
ilization laws, enacted by state legislators to prevent people with pre- 
sumably undesirable genes iErom reproducing on the groimds that 
the care of the unfit (such as the mentally disabled) was draining 
society's resources. The second, more recent wave involved manda- 
tory genetic screening for sickle-cell anemia so that people who were 
carriers of the gene could use the test results to inform their personal 
reproductive choices. 

The first eugenics law, enacted in Indiana in 1907, provided for 
the involuntary sterilizadon of institutionalized, unimprovable indi- 
viduals who were idiots, imbeciles, rapists, or habitual criminals.^^ 
Eventually, twenty-six other states followed suit,^ and at least 100,000 
people were sterilized under the laws. The Nazi misuse of sterilization 
did not dampen the American program. In a study of sterilization 
laws and their implementation, Philip Reilly foimd that ''more than 
one half of all eugenic sterilizations [in the United States] occurred 
after the Nazi program was fully operational.'*** 

The impetus for the eugenics laws was, in large measure, fiscal. In 
the 1870s, state governments had provided extensive funding for in- 
stitutions for the care of the feebleminded, but subsequently they 
began reassessing this expenditure and decided that the best way to 
save costs would be to deter the birth of such children in the first 
place. 

In the 1960s and 1970s, however, greater attention to civil rights 
manifested itself in part through greater judicial protection of repro- 
ductive decisions. U.S. Supreme Court cases acknowledged that the 
government should not intrude into private reproductive decisions.*® 
Consequentiy, many of the mandatory sterilization statutes were re- 
pealed. 

The focus on civil rights and individual reproductive decisions, 
however, led to another form of government mandate related to ge- 
netics. While the early genetics laws in this country focussed on man- 
datory sterilization, this more recent form took the approach of man- 
datory screening. In the early 1970s, some states adopted laws 
mandating carrier status screening of Afirican-Americans for sickle 
cell anemia.^^ The idea was that carriers of the disorder may wish to 
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consider that information when making reproductive plans, since if 
two carriers conceived a child together, there would be a twenty-five 
percent chance that the child would be affected with sickle cell ane- 
mia. This screening program had disastrous consequences.^ Appro- 
priate counseling was not provided, and people were psychologically 
harmed by the information. Societal institutions did not know how 
to use the test results, and consequently, carriers of sickle cell anemia 
who were themselves healthy were nonetheless discriminated against 
in insurance and employment. 

Although most sickle cell screening laws have been repealed, man- 
datory genetic screening is currently in effect in limited circum- 
stances. Under an Ohio law, sperm donors must be screened for ge- 
netic carrier status for disorders such as Tay-Sachs disease and sickle 
cell anemia.^^ However, such a provision is not an untoward Umitation 
on the sperm donor since the right to be a genetic parent alone is 
not as fundamental as the right to be a genetic parent who ultimately 
rears the child. From the standpoint of the potential rearing parents 
who wish to use donated semen, they are not involved in an intimate 
ongoing relationship with the donor where they wish to pass on the 
donor's personal traits. They view the donated semen in the same 
way they view a medical treatment; they want it to be safe and effec- 
tive. In that sense, they expect it to be screened for genetic defects. 

But what happens when lawmakers, unschooled in the subtle dis- 
tinctions between various procreative purposes, start asking, "Why 
should only the children of sperm donors be healthy?" What hap- 
pens when they begin passing laws to require screening of potential 
parents who are procreating coitally? No state laws currentiy require 
women to undergo prenatal testing, although commentators have 
suggested legal sanctions to force people to undergo prenatal dis^- 
nosis or to abort fetuses with serious genetic defects.^ Most likely, 
lawmakers have not mandated prenatal diagnosis because the cur- 
rently available techniques of amniocentesis and chorionic villi sam- 
pling are invasive and present risk to the pregnant woman"*^ and the 
fetus. ^'^ However, evolving techniques — such as embryo biopsy for 
couples already undergoing in vzYro fertilization or, in the future, ma- 
ternal blood tests for fetal cells'*^ — may be viewed as less risky by leg- 
islators, and consequentiy, laws might be proposed to require such 
procedures to provide people with information about the genetic 
status of their fetus. Indeed, researchers working on a prenatal test 
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that could be performed on maternal blood have suggested its suit- 
ability for mass screening."** 

Case law establishes that a competent adult generally has the right 
to refuse medical care except in limited circumstances — primarily 
when the person has or is likely to develop a communicable disease 
that would directly harm others. Even in situations when the state 
has been recognized to have the power to mandate treatment, the 
state has been incredibly circumspect in using that power. Vaccina- 
tions have been required,^^ but the government generally has not 
undertaken activities to track down people who might have infections 
and to keep them from participating in social life or force them to 
be treated. W^th respect to AIDS, people have generally not been 
required to be tested for HIV against their will, although there have 
been exceptions for individuals accused of certain crimes and for 
some patients who expose health care workers to possible infection. 

Although people may put themselves at risk in decisions regarding 
medical services, the state has been allowed to intervene when a per- 
son has an infectious disease that puts others at risk due to the pos- 
sibility of coiiLagiou. Suiiie coiiiinealalors argue that mandatory ge- 
netic screening is justifiable under communicable disease precedents 
to prevent people from "transmitting" disease to their offspring. Un- 
der the analogy of genetic disease to infectious disease, the govern- 
ment could order interventions on all individuals of reproductive age 
(since all people carry genetic defects). 

The policy concerns raised by attempts to stop the transmission of 
genetic diseases differ from tiiose addressed to infectious diseases 
because genetic diseases differentially affect people of different races. 
Some commentators contest the applicability of the infectious disease 
model to government actions regarding genetic disorders because 
*'[u]nlike infectious disease which [generally] knows no ethnic, ra- 
cial, or gender boundaries, genetic disease is the result of heredity," 
leaving open the possibility for discriminatory governmental ac- 
tions.^ 

Most reasonable people would be horrified at the thought of forc- 
ing people to be sterilized or undergo abortions against their will for 
eugenic reasons. Upon first consideration, however, they may not be 
as troubled by mandatory screening for genetic disorders in the ab- 
sence of forced sterilization or abortion. Some may even argue that 
mandatory screening, such as carrier testing of people of reproduc- 
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tive age or screening pregnant women's blood to test fetal cells, is 
not an infringement on procreative rights because it represents at 
most a modest physical invasion (for example, a blood test) and it 
merely provides information that the person can use in making de- 
cisions about reproduction. 

The reason a competent adult has the right to refuse treatment is 
because each person is entided to make a choice about the amount 
of risk he or she is willing to take with respect to medical services. A 
person may choose to refuse a medical intervention to avoid potential 
psychological harm, not just potential physical harm. For example, a 
person may refuse surgery on the grounds that it will be disfiguring. 
A person may refuse medical intenention on the grounds that it 
would require too great a change in lifestyle — for example, a partic- 
ularly athletic person may avoid an intervention because, although 
potentially beneficial to his or her health, the intervention would 
limit the individual's physical activities. 

It would seem reasonable that people would likewise have the right 
to refuse mandatory genetic testing as well, even when the screening 
presents a modest physical intervention (such as a blood test). Ge- 
netic testing can result in people obtaining unwanted information, 
to their psychological detriment. It can result in lifestyle changes, 
including those precipitated by the release of genetic information to 
third parties — ^such as when insurers or employers make adverse de- 
cisions against people based on genetic information. 

To reach potential childbearers, carrier status screening of ado- 
lescents in school, of people of reproductive age generally, or of peo- 
ple applying for marriage licenses has been suggested. However, such 
screening measures can carry psychological and social risks. In a Mon- 
treal Tay-Sachs screening program, several thousand people under 
age eighteen were screened. The adolescents screened experienced 
anxiety when they learned they were carriers."^' In another study, an 
American adolescent reportedly sullered a psychotic reaction when 
she was told she was a carrier of Tay-Sachs disease. 

Screening of adults, too, can lead to psychological trauma. Some 
people have committed suicide when they learned they were affected 
by Himtington's disease. In fact, deaths due to suicide are four times 
as prevalent among Huntington's disease patients than among the 
corresponding U.S. Caucasian population.^^ The psychological risks 
of testing may be why most people at risk for Huntington's disease 
have not come forward to be tested. 
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Testing a pregnant woman's blood to learn about the genetic 
status of her fettis can lead to the woman learning unwanted infor- 
mation about her own genetic status. If, for example, the fetus is 
affected with a serious recessive genetic disorder, the woman will 
know that she is a carrier for that disorder. And if a pregnant woman 
is at risk for a dominant disorder, but has chosen not to undergo 
genetic testing for that disorder because she does not want to know 
her genetic status, she may have the unwanted information thrust 
upon her through a mandatory prenatal blood test If her fetus has 
the gene, so does she. In addition to presenting a psychological risk 
to those individuals who learn that they are carriers or affected by 
particular genetic disorders, screening can present a psychological 
risk to those who find they are not carrying the defective gene. Ac- 
cording to Nancy Wexler, when at-risk individuals learn that they are 
not carriers of Huntington's disease, **[m]any may suffer *survivor 
guilt,' particularly characteristic of wartime soldiers who live while 
their buddies are killed. "'^^ 

A National Academy of Science Committee has taken the position 
that genetic screening should be voluntary.^' This comports with the 
individual's right of self-determination and is in keeping with the 
general legal rule that people have a right to waive information, for 
example, they can decide to waive the presentation of health care 
information before they consent to treatmenL^^ An individual may 
not wish to know his or her carrier status. 

In addition to its potential detrimental effect on an individual's 
self-concept, mandatory screening could lead to stigmatization of car- 
riers and potential discrimination.^' Surveys by Paul Billings and col- 
leagues," as well as by the Office of Technology Assessment of the 
U.S. Congress,** have uncovered examples of people being denied 
health insurance coverage based on their genotype. These incidents 
include cases in which a person with a positive test for a genetic dis- 
order had his or her insurance canceled or rated up as a result^®; 
where genetic disorders (such as alpha-l-antitrypsin) were defined as 
preexisting conditions, thus excluding payment for therapy; where a 
particular genetic condition resulted in exclusion from maternity 
coverage^^; and where the birth of a child affected with a serious 
recessive disorder led to an inability of the parents and unaffected 
siblings to obtain insurance.*® 

Similar problems exist in the employment context Twenty-four 
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percent of American geneticists surveyed said they would disclose 
genetic information to employers, against their patient's wishes.^^ 
Employers often refuse to hire applicants with any health impair- 
ment, even a mild one.®° A new form of discrimination is occurring 
in which employers screen to reject candidates (such as diabetics) 
who are qualified for the job, but who are more likely to use medical 
benefits programs.^' Even with respect to disorders in which carrier 
status leads to little or no ill effects on health (such as sickle cell 
anemia) , discrimination has resulted in the past.®^ 

In the reproductive setting, mandatory prenatal screening also in- 
terferes with couples' constitutional rights of privacy to make procre- 
ative decisions. Lifchez v. Hartigan specifically held that the right to 
privacy covers decisions concerning prenatal genetic testing.^ Gon- 
sequentiy, a mandatory genetic screening law will be upheld as con- 
stitutional only if it is necessary to further a compelling state interest 
in the least restrictive manner possible. 

There are two state interests raised to justify mandatory genetic 
carrier screening or prenatal screening. One is the prevention of 
harm to third parties; prevention of a genetic defect is analogized to 
prevention of an infectious disease. The other is the protection of 
the public fisc by providing information that may prevent the birth 
of a child with serious mental or physical handicaps. 

With respect to other fundamental rights, such as freedom of 
speech, the government has only been allowed to interfere to protect 
against a danger that is substantial, imminent, and irreparable.^ Ar- 
guably, that is the sort of danger that the U.S. Supreme Court envi- 
sioned when it upheld an emergency mandatory vaccination law® at 
a time when infectious disease presented a substantial threat to the 
community. 

Certain infectious diseases potentially put the society as a whole at 
immediate risk since the diseases can be transmitted to a large num- 
ber of people in a short time. The potential victims are existing hu- 
man beings who may be total strangers to the affected individual. In 
contrast to infectious disease, the transmission of genetic diseases 
does not present an immediate threat to society. While infectious 
disease can cause rapid devastation to a community, the transmission 
of genetic disease to offspring does not have an immediate detri- 
mental effect, but rather it creates a potential risk for a future gen- 
eration in society.®® U.S. Supreme Court cases dealing with funda- 
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mental rights have held that harm in the future is not as compelling 
a state interest as immediate harm.®^ 

It is unlikely that the government will be seen as having a legitimate 
interest in preventing the birth of children who are affected with 

genetic disorders. Given the current state of development of medical 
genetics, in which effective treatment for genetic disorders is rare, 
prenatal screening and diagnosis generally lead to abortion of the 
affected fetuses. 

Because the state could not show that the policy improves the 
health of potential children, it is likely to have to fall back on the 
argument that such a policy advances a state interest in saving money. 
However, a state interest in saving money should not override fun- 
damental rights.^ Also, it is unclear that the state could prove, in a 
cost-benefit analysis, that screening actually would save a sufficient 
amount of money to justify infringement upon individual choice. 
While aborting a fetus with a particular disorder may represent a 
savings to society of the cost of rearing that child, it may be that the 
overall costs of screening and providing necessary counseling and 
other services for the entire reproductive age population to find car- 
riers or even just of screening prenatally would be so great that it 
would not offset the costs of rearing the few affected children whose 
births the state is trying to prevent. 

It is likely that no statute actually mandating carrier screening or 
prenatal screening will ultimately be upheld as constitutional. How- 
ever, it may be constitutional for the state to adopt a law that man- 
dates that physicians inform pregnant women of the availability of 
prenatal screening and treatment, which the women could then 
choose to undergo or refuse. This is the current approach taken in 
a California program that requires physicians to inform their patients 
about maternal serum alpha-fetoprotein testing.®^ Another role that 
the government could play would be the provision of funds to sub- 
sidize voluntary prenatal screening and treatment. 

Newborn Screening 

While the mandating of a genetic test or treatment is generally an 
extremely rare occurrence, state-sponsored newborn screening pro- 
grams are in effect in all states for the genetic disorder of phenyl- 
ketonuria (PKU). Earlier identification of infants with PKU allows a 
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treatment that can dramatically prevent mental retardation. In at 
least three states (Michigan, Montana, and West Virginia) , screening 
is mandatory without exception.''" In contrast, the statutes of three 
jurisdictions (the District of Columbia, Maryland, and North Caro- 
lina) clearly provide that newborn screening is voluntary.''^ Other 
states have provisions allowing parents to refuse the test or the test 
may be refused on religious grounds,'- and in nine states, parents 
may object to the test for any reason.'-^ However, parents are seldom 
told of their right to refuse, and hence, even states that are not tech- 
nically mandatory operate as if they are. Two states go so far as to 
provide criminal penalties for parents who refuse to allow their chil- 
dren to undergo newborn screening.^'* 

Many states also test for a variety of other disorders, in which early 
intervention can provide a benefit to the newborn, such as hypothy- 
roidism and sickle cell anemia. However, these de facto mandatory 
programs are also used in some states to test for disorders when there 
is no evidence that such a test is necessary. In three states, newborn 
screening is undertaken for cystic fibrosis even though a double-blind 
study has shown that early intervention is not necessary since children 
can be treated with equally good results once they become sympto- 
matic. In some other countries, newborn screening is undertaken for 
Duchenne muscular dystrophy; since there is no treatment for the 
affected child, the purpose of the screening is to give the infant's 
parents information that might be relevant to their future reproduc- 
tive plans. 

It seems inappropriate to mandate a medical intervention on an 
infant when there is no immediate benefit to that infant. Even when 
there is a necessary therapy available — such as when the child is af- 
fected with PKU — questions can be raised regarding whether man- 
datory genetic screening is an appropriate policy choice. 

In other areas, parents are allowed to refuse medical intei-veniions 
involving their children. Only when their decisions put their children 
at grave risk are parental decisions overridden bv the state. For ex- 
ample, when parents refuse to allow a blood transfusion to their child, 
placing the child at risk of serious harm or death, a court will gen- 
erally order the transfusion over the objections of the parents. How- 
ever, refusal of a newborn screening test is not analogous to refusal 
of a blood transfusion. While there is virtual certainty that refusal of 
the blood transfusion will lead to grave harm to the child, refusal of 
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a newborn screening test is unlikely to harm a particular child. Con- 
sider newborn screening for PKU. If the incidence of PKU is 1 in 
12,000 to 15,000, the chance is very small indeed that a child who is 

not screened will actually be afFected.^^ The risk is less than the risk 
of a false negative from the test^*' Moreover, the small risk of mental 
retardation from a refused PKU screen is far less than the risks in- 
herent in many other decisions that parents are routinely allowed to 
make. For example, society allows parents to decide that their chil- 
dren may participate in high school athletics even though there is 
probably a greater risk that a child will be injured during such activ- 
ities than that he or she will be affected by a metabolic disorder in 
the instance when parents refuse screening. 

Because, in the rare instance in which an untested child is affected, 
the injury to that particular child is so devastating, the President's 
Commission for the Study of Ethical Problems in Medicine and Bi- 
omedical Research suggested that screening might be mandated if it 
appeared that the number of refusals was high and the number of 
affected, undiagnosed children was high7^ However, research sug- 
gests iliaL even wlien a newborn screening program is completely 
voluntary and parents may refuse for any reason, the actual refusal 
rate is quite low, about 0.05 percent (27 of 50,000 mothers) .^^ In 
addition, since a voluntary program requires the informed consent 
of parents, the voluntary program adds a check on the procedure. If 
parents are told about screening and 3gree to it, but then notice that 
the screening has not been done, the parents can take action to en- 
siu'e that the baby is screened. Thus, more infants may actually be 
screened under a voluntary program than a mandatory one if parents 
point out when their infants are inadvertentiy not screened. 

Although opponents of voluntary screening assume that fewer in- 
fants will be screened under that approach than with mandatory 
screening, this is not necessarily the case. In a 1979 study, the per- 
centage of newborns screened was calculated for each of twelve 
states.'^ The two states with the highest percentage of newborns 
screened (ninety-eight percent) were Maryland, which has a volun- 
tary program, and New Hampshire, which allows parents to refuse 
screening for any reason. The other ten states, which all have man- 
datory programs that require all in£mts to be screened unless the 
parents can qualify for religious exemption, had lower percentages 
of newborns screened. In one of these mandatory states, the propor- 
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tion of newborns screened was only fifty-eight percent. Naturally, any 
voluntary program needs as its underpinning an adequate procedure 
for informing parents and obtaining consent. In a study of Maiyland*s 
voluntary program, most nurses reported that it required only one 
to five minutes to inform a mother about newborn screening.^° 



Tort Liability 

Mandatory screening is not the only policy approach that pressures 
people to undergo genetic testing. So could the potential for tort 
liability. A California case, Curlender v. Bio-Science Laboratories,^^ sug- 
gested that a child with a genetic defect could bring suit against her 
parents for not undergoing genetic screenings and aborting her.^^ 
This is not without precedent A Michigan court held that a boy had 
a cause of action against his mother for taking tetracycline during 
her pregnancy, which gave him brown teeth.^* Subsequentiy, the Cal- 
ifornia legislature, as well as the legislatures of five other states, pro- 
hibited suits by children claiming the parents should be liable for not 
aborting them.^'* Statutes prohibiting wrongful life cases against par- 
ents further a couple's autonomy in procreative decisions. As the 
California Supreme Court pointed out in a later case, the purpose of 
such legislation is "to eliminate any liability or other similar eco- 
nomic pressure which might induce potential parents to abort or 
decline to conceive a potentially defective child. While a physician 
breaches a legal and moral duty by not giving competent advice to 
allow parents to make an informed decision about whether they 
should continue a pregnancy, parents are exercising a legal right by 
choosing not to abort.®* It is also questionable whether there is much 
to be gained practically by such suits. Since parents usually pay for a 
child's support, recovery against them rather than against a third 
party tortfeasor "would just shitt family funds (less lawyers' fees and 
court costs) from one pocket to another.'*®'' 



Conditioning Benefits 

An additional policy approach to coerce testing is to allow private 
institutions to condition benefits on the results of genetic testing. 
There is no law, for example, that requires an applicant for insurance 
to undergo testing or to disclose information about previously un- 
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dertaken tests. However, such testing may be required by the com- 
pany if the applicant wants to receive insvirance. Such required test- 
ing cannot be justified on health promotion grounds because the 
people denied insurance may not be able to afford medical care, and 
their health will thus be damaged rather than promoted. The only 
rationale for such a policy is an economic one — that it is unfair to let 
people purchase insurance when they know in advance that they will 
be heavy users of care. Yet the potential for adverse selection is only 
a problem if one accepts the current insiuance system as a given, and 
there is no reason to do that. Insurance is supposed to be a risk- 
spreading mechanism. But if people are going to be asked to pay a 
premium based on their actual future medical costs — which might 
be predictable when genetic testing reveals, for example, that they 
will later suffer from Himtington's disease — the risk-spreading ben- 
efit is lost. Perhaps the availability of genetic testing will make the 
current form of insurance obsolete, just as it will make some current 
forms of medical practice obsolete, and new forms of insurance will 
be found that actually do spread risks. 

Cui 1 enily, insurance companies do have access to a wealth of ge- 
netic information. Only a few states' laws prescribe how insurance 
companies should use genetic information. Two states prohibit de- 
nying an individual life insurance^® or disability insurance^® or charg- 
ing a higher premium^ solely because the individual has a particular 
genetic anomaly, such as a sickle cell trait A California statute pro- 
hibits discrimination by insurance companies against people who 
carry a gene that has no adverse effects on the earner, but which may 
affect his or her offspring.** A related statute prohibits such discrim- 
ination by health care service plans.^ 

Under a Wisconsin law,^^ insurers are prohibited from requiring 
that applicants undergo DNA testing to determine the presence of a 
genetic disease or disorder or the individual's predisposition for a 
particular disease or disorder. Nor may insurers ask whether the in- 
dividual has had a DNA test or what the results of the test were. 
Insurers are also prohibited from using DNA test results to determine 
rates or other aspects of coverage. 

In the employment context, the American With DisabiUties Act 
(ADA),** passed in 1990, may help contain such discrimination since 
it prohibits preemployment medical examinations and inquiries de- 
signed to uncover information about disabilities unless the exami- 
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nation or inquiry is designed to reveal the applicant's ability to per- 
form job-related tasks.^^ The ADA also prohibits discrimination 
against individuals with disabilities in any terms, conditions, or priv- 
ileges of employment However, the ADA does not prohibit discrim- 
ination against carriers. In addition, it is not clear whether a person 
with an increased risk of genetic disease, but not a definitive diagnosis 
that he or she will get the disease, will be viewed as having a disability. 
A deputy legal counsel of the Equal Employment Opportunity Com- 
mission has stated that "characteristic predisposition to illness or dis- 
ease" is not an impairment. "Consequently, the ADA does not pro- 
tect individuals, who are not otherwise impaired, from discrimination 
based on genotype alone. 

Because of the sickle cell debacle^' in the early 1970s, a few states 
have specifically adopted statutes to prohibit mandatory sickle cell 
screenings as a condition of employment,^® to prohibit discrimination 
in employment against people with the sickle cell trait,^ and to pro- 
hibit discrimination by unions against people with the sickle cell 
trait.'o« 

A broader New Jersey law prohibits employment discrimination 
based on an "atypical hereditar)' cellular or blood trait."'"' In New 
York, a statute prohibits genetic discrimination based on the sickle 
cell trait, Tay-Sachs trait, or the Cooky's anemia (beta-thalassemia) 
trait.^*'^ In Oregon, Wisconsin, and Iowa even more comprehensive 
laws prohibit genetic screening as a condition of employment.***^ 

CONCLUSIONS 

The dichotomy between public choices and private choices is not as 
clear as we might like. The "public" choice to mandate carrier status 

or prenatal screening obviously affects very private choices regarding 
reproduction. Similarly, a private decision to use carrier or prenatal 
testing has public ramifications beyond that individual couple or fam- 
ily. If only wealthier people tend to use screening, the current dis- 
parity between poor children and rich children will be underscored 
biologically as well as socially. 

This is not to say that private choices in the genetic realm should 
be prohibited. That would not be a sound policy, nor even a consti- 
tutionally permissible course. But it does point out the need to pro- 
vide additional protections — ^not just geared to the use of genetic 
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testing but also to the wide-ranging effects those uses will have. It also 
cautions us that any given choice about genetic testing is not just one 
single decision but a series of decisions — with which all of us must 
live. 
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could cause great harm, that would not be sufficient. As Justice White 
pointed out in his concurrence in New York Times, it is not sufficient that 
there may be "substantial damage to public interests" (p. 731) (White, J., 
concurring.) Similarly, Justice Stewart said "I am convinced that the Exec- 
utive is correct with respect to some of the documents involved [i.e., they 
should not, in the national interest be published]. But I cannot say that 
disclosure of any of them will surely result in direct, immediate, and irrep)- 
arable harm to our Nation or its people. That being so, there can under the 
First Amendment be but one judicial resolution of the issue before us" (p. 
730) (White, J., concurring). 

Even if irreparable harm were a possibility, New York Times indicates that 
an injunction should not be issued against the press unless such harm would 
come about directiy and immediately. The term immediately is easy enough 
to understand; it requires a present, not future, harm. The term direct^ re- 
lates to the lack of intervening influences during that time period. The ir- 
reparable harm would not occur directiy if another important influence 
would or could intervene. Another way of expressing the immediacy and 
directness that is necessary is by saying the harm is inevitoNe — ^it will occur 
withm a short period of time during which notiiing will or could change it 
or stop it 

Even when a prior restraint is not at issue, high standards are required 
for showing a compelling state interest when a fundamental right is at issue. 
Also in the First Amendment area, speech that is not false should not be the 
basis for subsequent punishment unless it provided an immediate threat of 
serious harm. (See, e.g.. Bridges v. CaUfomia, 314 U.S. 252, 263 (1941); "die 
substantial evil must be extremely serious and the degree of imminence 
extremely high before utterances can be punished"). 

65. Jacobson v. Massachusetts, 197 U.S. 11 (1905). 

66. Moreover, it should be noted that this risk (transmission of genetic 
disease to o£&pring) is one that society has always lived with and seems to 
have flourished despite that risk. 

67. See, e.g., the discussion of New York Times v. United States in note 64. 

68. In U.S. Supreme Court cases, the goal of protecting the public treas- 
ury has not been found to be superior to protecting individual rights. A 
person's right to travel is recognized as more important than the drain on 
the wel&re system of the state to which he moves. See, e.g., Edwards v. Cal- 
ifornia, 314 U.S. 160 (1941). Due to a person's fundamental right of privacy 
to make procreative decisions, a state may not condition welfare on an in- 
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dividual's cessation of childbearing. "People are free to move and to be 
burdens on the state, and procreate and be burdens with their children on 
the state. If the consequence of a protected act means direct state support, 
that is the impredictable price a free society has to pay." Jonathan A. Weiss 
and Stephen B. \^^ner, "Pot, Prayer, Politics, and Privacy: The Right To 
Cut Your Own Throat in Your Own Way," loum Law Review 54 (1969): 709- 
735, pp. 733-734. Weiss and Wizner point out that the government in other 
ways uses its finances to support choice in the area of constitutional freedom: 
"Armies are raised and supported so that people may live freely. The con- 
sequent loss of income and burden on the state are the price of supporting 
freedoms of choice" (p. 734, n. 113). Thus, there are valid policy reasons 
for not holding potential economic costs as a sufiiciendy compelling gov- 
ernmental interest to outweigh the privacy right to make reproductive de- 
cisions. 

69. See, e.g., Robert Steinbrook, "In California, Voluntary Mass Prenatal 
Screening," Hastings Center Report 16 (1986): 5-8; 5; 17 Calif. Code of Ad- 
ministrative Regulations 6527 (1992). 

70. Mich. Comp. Laws Ann. §333.5431 (West 1992); Mont. Code Ann. §50- 
19-203 (1991); W. Va. Gxfe §16-22-3 (Miche Supp. 1992). 

71. Andrews, Medical Genres, 238. 
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Ohio, Oklahoma, Oregon, Pennsylvania, Rhode Island, South Carolina, 
South Dakota, Tennessee, Texas, Utah, Virginia, Washington, and W^on- 
sin. In another state, the law empowers an agency to determine whether 
testing should be mandatory. In Maine, the Department of Human Services 
is authorized to make the program mandatory, but provision for religious 
objection is made. 

73. Ibid., citing laws in Alaska, Arizona, Colorado, Florida, Louisiana, 
Nevada, New Hampshire, New Mexico, and Wyoming. 

74. Mo. Ann. Stat. §191.331(5) (Vernon 1990); S.C. Oxfe §44-37-30(8) 
(1991). 

75. Delbert A Fisher, Barbara L. Foley, and Marvin Mitchell, "Problems 
and Pit^ls of Newborn Screening Programs Based on the Experience in 
California and New England," in Lori B. Andrews, ed.. Legal Liability and 
Quality Assurance in Newborn Scrying (Chicago: American Bar Foundation, 
1985), 38, 39. 

76. Delbert Fisher presentation. Conference on Legal liability^ in New- 
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78. Ruth Faden, A. Judith Chwalow, Neil A. Holtzman, and Susan D. 
Horn, "A Survey to Evaluate Parental Consent As Public Policy for Neonatal 
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79. Stephen Sepe, Harvey Levy, and Frank Mount, "An Evaluation of 
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RULES FOR GENE BANKS 
Protecting Privacy in the Genetics Age 

George J. Annas 



Medical information is becoming less protected and private in the 
United States. Biographer Diane Wood Middlebrook, for example, 
was supplied with 300 audiotapes of sessions Anne Sexton had with 
her psychiatrist, Martin Ome. Dr. Ome not only thought it was eth- 
ically acceptable to breach his patient's confidentiality in this way, he 
himself wrote the forward to the biography that begins with a de- 
scription of **my first therapy session with Anne Sexton.*** Although 
he contends Anne Sexton would have consented to the release of her 
medical records, she never did during her lifetime and in fact re- 
leased only four of the tapes to the University of Texas which holds 
her papers. 

Similarly, two days after Earvin "Magic" Johnson announced that 
he was infected with HIV, the physician who did the confirmatory 
blood work in New York released confidential medical information 
about Magic to New York Times reporter (and physician) Lawrence 
Altman, which was printed without any comment on the violation of 
privacy and confidentiality involved.^ Four months later, when Alt- 
man wrote a firont-page story in the New York Times about Presidential 
candidate Paul Tsongas*s treatment for cancer and prospects for con- 
tinued health, he made it clear that Tsongas himself had authorized 
his physicians to discuss the details of his treatment and current state 
of health.* 

Presidents and presidential candidates seem to have accepted the 
reality that they cannot claim the privacy of the average American. 
But the privacy of average Americans itself is increasingly at risk, and 
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Americans seem to know it, if their resistance to the exchange of 
medical information is any indication. A Time magazine poll, for ex- 
ample, found that eighty-three percent of Americans believe that 
companies should be prohibited by law from selling medical infor- 
mation about individuals and that ninety-three percent believe that 
individuals should have to give their permission before such infor- 
mation can be made available.* 

Promoters of the human genome project are not unmindful of the 
public's concern or of the potential for harm that unauthorized ac- 
cess to genomic information could create. At an October 1991 con- 
gressional hearing, for example, National Institutes of Health Direc- 
tor Bernadine Healey testified that, "Like all powerful tools, genetic 
information can be misused and abused. Discrimination based on 
genotype must be prohibited as a matter of basic civil rights."^ At the 
same hearing, James Watson added "The idea that there will be a 
huge databank of genetic information on millions of people is re- 
pulsive."* Why is such a databank repulsive, and what (if anything) 
can be done to safeguard the genetic privacy of individuals in the 
genetic age? 

The human genome project has the potential to alter radically our 
views of privacy because control of and access to the information 
contained in an individual's genome gives others power over the per- 
sonal life of the individual. Genetic information also has its own 
unique privacy implications in that much genetic information about 
an individual will also provide information about the individual's par- 
ents, siblings, and children. The power of this information is so po- 
tentially significant that personal liberty can be protected only by 
stringent safeguards on access to and use of genomic information. 
Current policies and practices governing the privacy and confiden- 
tiality of medical information are woefully inadequate to protect per- 
sonal privacy and liberty in the new genetics age. Therefore, new 
rules for "gene banks" (DNA sample storage facilities) are needed 
to help minimize the harm to individual privacy and liberty that stor- 
age of genomic information could produce. 



CURRENT LAW AND PRACTICE INVOLVING 
MEDICAL RECORDS 

Medical records provide the closest analogy to genetic samples and 
records. As society becomes more and more dependent on large in- 
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formation systems, two conflicting trends have emerged. The first 
trend, exemplified by state and federal Freedom of Information Acts 
and Sunshine Acts, is to provide the public access to information held 
by governmental agencies. The premise is that public knowledge of 
the most intimate details of how government works is likely to make 
government more responsive to the will of the people and to prevent 
official wrongdoing (such as trading arms for hostages) . The second 
trend is exemplified by state and federal laws (such as the federal 
Privacy Act) designed to protect information about individual citizens 
from public disclosure. Details remain to be worked out in many 
areas. There is, however, a consensus that in all /?mowa/ data-keeping 
systems, such as credit, insurance, education, taxation, criminal, and 
medical, individuals have or should have the right to examine and 
correct the information and, under most circumstances, to prevent 
its release without their knowledge and express authorization. 

Medical records have been the last to come under public scrutiny, 
perhaps because medicine has a tradition of "keeping confidences.** 
But now that sole practitioners have become an endangered species 
and managed care is becoming the norm, record keeping in medi- 
cine resembles other massive record-keeping systems. Accordingly, 
many of the rules applied to these other systems will likely be applied 
to medical records as well. The concept of confidentiality of medical 
records has been much more discussed than litigated, and only a few 
dozen cases have reached the appellate court level. The law in this 
area is stiU in its infancy, and resort to public policy arguments and 
analogy is often necessary.' 

Almost all of die law dealing witii access to medical records by 
people other than the patient can be categorized under the headings 
of confidentiality, privilege, and privacy. As commonly used, to tell 
someone something in confidence means that the person will not 
repeat the information to anyone else. Confidentiality presupposes 
that something secret will be told by someone to a second party (such 
as a doctor) who will not repeat it to a third party (such as an em- 
ployer). Relationships such as attorney-client, priest-penitent, and 
doctor-patient are confidential relationships. In the doctor-patient 
context, confidentiality is understood as an expressed or implied 
agreement that the doctor will not disclose the information received 
firom the patient to anyone not directiy involved in the patient*s care 
and treatment. 
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A communication is privileged if the person to whom the infor- 
mation is given is forbidden by law from disclosing it in a court pro- 
ceeding without the consent of the person who provided it. Privilege, 
sometimes called testimonial privilege, is a legal rule of evidence, ap- 
plying only in the judicial context. The privilege belongs to the client, 
not to the professional, although the hospital, physician, or data bank 
may have a duty to assert it on behalf of the patient. Unlike attorney- 
client privilege, doctor-patient privilege is not recognized as com- 
mon law and therefore exists only if a state statute establishes it (and, 
indeed, most states have such statutes) . 

There are at least four senses in which the term privacy is generally 
used in a legal sense. The first three describe aspects of the consti- 
tutional right of privacy. The central one, in the liberty interests pro- 
tected by the Fourteenth Amendment, is the right of privacy as au- 
tonomy that forms the basis for the opinions by the U.S. Supreme 
Court limiting state interference with individual decisions concerning 
birth control and abortion. This sense of privacy involves liberty be- 
cause it specifically relates to an individual's ability to make important 
decisions that intimately affect one's personhood free from govern- 
ment interference. The second and third types of constitutional 
rights protect certain relationships, such as husband-wife, parent- 
child, and doctor-patient relationships, and certain places, such as 
the bedroom, from governmental intrusion. 

In the more traditional common law sense, the right of privacy has 
been defined as "the right to be let alone," to be fi:«e of prying, 
peeping, and snooping, and as the right of someone to keep infor- 
mation about himself or his personality inaccessible to others. In Prir 
vacy and Freedom, Alan Westin defines privacy as "the claim of indi- 
viduals, groups, or institutions to determine for themselves when, 
how, and to what extent information about them is communicated 
to others."^ He goes on to argue that, as thus defined, the concept 
has its roots in the territorial behavior of animals, and its importance 
can be seen to some extent through the history of civilization. What 
is at stake here can be described as informationalipn\3.cy. Many diverse 
acts come under the heading of privacy violations, but most involving 
medical records are in the informational area and can be generally 
described as the "publication [disclosing to one or more unauthor- 
ized person] of private matters violating ordinary decencies."^ A 
court can conclude that the unauthorized disclosure of medical re- 
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cords (including genomic information) is an actionable invasion of 
privacy even witiiout a state statute that specifically forbids it. As an 
Alabama court put it in a case involving disclosure of medical infor- 
mation by a physician to a patient's employer, "Unauthorized disclo- 
sure of intimate details of a patient's health may amount to unwar- 
ranted publication of one's private affairs with which the public has 
no legitimate concern, such as to cause outrage, mental suffering, 
shame, or humiliation to a person of ordinary sensibilities."^® 

The policy underlying the right of informational privacy is that 
because of the potential severe consequences to individuals, certain 
''private" information about them (such as their HIV status) should 
not be repeated without their permission. In the words of one legal 
commentator, "the basic attribute of an effective right of privacy is 
the individual's ability to control the flow of information concerning 
or describing him."" Most of the cases in the doctor-patient context 
alleging violation of the right to privacy have involved actions in 
which personal medical information has been published in a news- 
paper or magazine, and often the suit is against the publisher rather 
than the physician. In the specific case of genomic information, in- 
formational privacy, relational (family) privacy, and decision-making 
privacy all overlap, creating arguably unique privacy concerns. 



THE CASE OF DNA PROHLING AND 

CRIMINAL GENE BANKS 

Medical record keeping provides the major analogy for DNA sample 
storage, but the use of DNA in criminal records is becoming wide- 
spread as well.^^ The banking of DNA samples is usefiil primarily be- 
cause of the technique of amplification, known as polymerase chain 
reaction (PCR) , which permits small quantities of DNA to be multi- 
plied into large quantities with relative ease. As this applies to crim- 
inal investigations, it means that DNA samples in trace materials 
(such as semen, blood, and hair) found at the scene of a crime can 
be compared with DNA samples from crime suspects. In addition, 
files of DNA profiles could be used like fingerprints to compare with 
profiles from a crime scene. This technology is extremely attractive 
to law enforcement officers and has already been used in ways that 
help explain why an individual might be concerned about the bank- 
ing of samples of his or her DNA. DNA typing is based on the as- 
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sumption that a combination of specific repetitive DNA sequences 
("variable number of tandem repeats," or VNTRs) in a person is 
extremely unlikely to match the DNA of anyone else.^* 

A suspect can be placed at the scene of the crime in a number of 

ways. The most common is by an eyewitness. But eyewitnesses are 
notoriously unreliable, and most prosecutors prefer to have eyewit- 
ness testimony supplemented by physical evidence such as finger- 
prints or footprints. In violent crimes such as rape and murder, the 
perpetrator may leave his sperm or blood behind or carry away some 
of the victim's blood on his person. Using ABO blood groups, indi- 
viduals can be excluded as suspects because their blood types do not 
match the sample left at the scene of the crime. By using DNA typing, 
however, it has been suggested that suspects can be conclusively iden- 
tified as the source of blood or sperm. This type of identification has 
been hyped by law enforcement officials as the ultimate law enforce- 
ment tool, and its first use to help solve a murder case is graphically 
chronicled in Joseph Wambaugh's bestseller. The Blooding. A Califor- 
nia Department of Justice official predicts that "in a few years, a 
crime-scene sample will tell a suspect's race, eye color, hair color and 
even his build." Others see DNA samples as eventually being fed into 
a computer that will decode them and produce "an image like the 
kind our police artists do now."^^ 

There is general agreement that DNA profiling or fingerprinting 
can accurately exclude individuals from being possible suspects of 
specific crimes, and it should continue to be so used. However, prob- 
lems have been demonstrated with some of the methods used (which 
have not been standardized) by the country's major private testing 
laboratories, and ultimately there must be national standards on lab- 
oratory procedures. In addition, issues of population genetics (used 
to determine the probability of a match by chance) continue to be 
contentious. 

U.S. courts agree that DNA profiling itself is scientifically accepted, 
but they are currently spUt on the proper evidentiary standard to use 
in admitting DNA fingerprinting for use by the jury in a criminal 
trial, although the majority admit such evidence under either stan- 
dard. A January 1992 decision by the U.S. Court of Appeals for the 
Second Circuit may set the standard.*® The court rejected the tradi- 
tional (and still majority) 'Trye rule'* in which admissability of novel 
scientific information is not permitted until the technique has been 
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"sufficiently established to have gained general acceptance in the 
particular field in which it belongs. "^^ This standard would require 
acceptance of population-based probability as determination as well. 
Instead of this "general acceptance" standard, the court adopted the 
newer standard of the Federal Rules of Evidence (Rule 702) which 
treats scientific evidence no differentiy than any other evidence: 

If scientific, technological, or other specialized knowledge will assist the 
trier of fact to understand the evidence or to determine a fact in issue, a 
witness qualified as an expert by knowledge, skill, expertise, training, or 
education, may testify thereto in the form of an opinion or otherwise. 

Under this rule, according to the court, it is not for the judge to 
decide if what the expert says is "true," only if the expert's testimony 
can assist the jury in discharging "its duties of weighing the evidence, 
making credibility determinations, and ultimately deciding the facts." 
The court, noting the tendency to liberalize admissibility rules and let 
the jury decide, concluded that it did not think "that a jury will be so 
dazzled or swayed as to ignore evidence suggesting that an experi- 
ment was improperly conducted or that testing procedures have not 
been established." But the court decided to go much further than 
simply affirming the decision of the trial judge (whose procedure 
they concluded would also have satisfied the Frye rule), and rejecting 
the Fry^ criteria, concluded that for future cases in the Second Circuit, 

... a court could properly take judicial notice of the general acceptability 
of the general theory and the use of these specific techniques (of DNA 
typing) .... The threshold of admissibility should require only a prelim- 
inary showing of reliability of the particular data to be offered, i.e., some 
indication of how the laboratory work was done and what analysis and 
assumptions underlie the probability calculations. 

The court went on to acknowledge the subpopulation problem, 
noting that "the probability^ data may well vary among different seg- 
ments of the population," but concluded nonetheless that "affidavits 
should normally suffice to provide a sufficient basis for admissibility." 

Some states now condition parole on the deposit of a DNA sample 
with the police (in most cases for sex offenders only, but it seems 
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inevitable that all felonies will soon be included, and then all crimes) . 
The purpose, of course, is to be able to "locate'* the perpetrator of 
future sex crimes among former sex offenders. It will likely be seen 
as reasonable at some point in the future to have the FBI store sam- 
ples of everyone's DNA (just as they now have a large proportion of 
the population's fingerprints) to make the job of law enforcement 
easier. Who but criminals could object? One problem is that this 
approach treats everyone in the United States (whose DNA is on file) 
as a crime suspect, making us a "nation of suspects. "^^ 

The more generic gene bank problem is that once a governmental 
agency has a DNA sample, it can learn much more about the individ- 
ual than just whether or not their DNA "matches** a sample taken 
from a crime scene. The agency cannot only discover the genetic 
makeup of an individual but also, in the future, may be able to learn 
about genetic predispositions — the probability of an individual de- 
veloping a specific (in fact, many specific) genetically determined or 
genetically influenced diseases. There are currently no standards gov- 
erning the use of criminal DNA banks in such ways. Accordingly, it 
seems most prudent at this point to limit the information that law 
enforcement officials can store on convicted felons and others to the 
actual sequences of portions of their DNA (digitalized for computer 
storage and use) and not to an actual DNA sample that can be used 
for a multitude of privacy-invading purposes unrelated to law en- 
forcement. 



DNA AS A FUTURE DIARY 

DNA samples stored in gene banks contain information that is sig- 
nificantly more personal and private than both fingerprints and med- 
ical records, A medical record contains information about one's past; 
a DNA molecule contains information about one's future as well. A 
medical record can be analogized to a diary, but a DNA molecule is 
much more sensitive. It is in a real sense a "future diary" (although 
a probabilistic one), and it is written in a code that we have not yet 
cracked. But the code is being broken piece by piece (and this is the 
major goal of the human genome project) such that custodians of 
samples of an individual*s DNA will be able to learn more and more 
about that individual and his or her family as the code is broken. 
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It seems reasonable to conclude that the mere existence of the 
technology to "decode" one's DNA will lead us to radically alter our 
view of informational privacy. In the past we have put special empha- 
sis on information that is potentially embarrassing and sensitive (such 
as sexually transmitted diseases) and on information that is uniquely 
personal (such as a photograph of one's face). Genetic information 
is both potentially embarrassing and uniquely personal. It seems 
likely that either the existence of such decodable information will 
impel us to take privacy much more seriously in the genetic realm 
than we have in the medical and criminal realms or it will lead us to 
give up on maintaining personal privacy altogether. This latter re- 
sponse seems defeatist and unlikely. However, the success of TV pro- 
grams such as Geraldo Rivera and Oprah Winfrey^ which flourish on 
ordinary Americans discussing the intimate details of their sex lives 
and family problems, evidences both a voyeuristic strain in many 
Americans as well as an exhibitionistic trait. Is it too much to think 
that future guests may have their genomes "decoded" before a live 
studio audience or that whole families might appear for a public 
genomic diagnosis for Oprah? However one answers these questions, 
the issue of privacy and liberty revolves around choice in exposing 
personal information such as that contained in one's genome. What 
lessons can we learn from current information systems that might 
help us maintain control over our own genetic information? 



RULES FOR MEDICAL INFORMATION SYSTEMS 

Rules about medical information are mostiy state rules, and there has 
been very littie serious study of the problems of medical record-keep- 
ing systems since the early 1970s. At that time, when computerization 
of medical records was in its infancy, the U.S. Congress established 
the Privacy Protection Study Comnussion to study privacy rights and 
record-keeping practices generically. Its 1977 report remains the 
most thoughtful and authoritative statement on large record-keeping 
systems.'" In regard to the medical records, the Commission found 
that medical records contain more information and are available to 
more users than ever before; that the control of health care providers 
over these records has been greatiy diluted; that restoration of this 
control is not possible; that voluntary patient consent to disclosure is 
generally illusory; that patients' access to their records is rare; and 



Copy rig hied material 



84 



Protecting Privacy in the Genetics Age 



that there are steps that can be taken to improve the quality of re- 
cords, to enhance patients' awareness of their content, and to control 
their disclosure. Some of the commission's major recommendations 
are that 

1. "each State enact a statute creating individual rights of access to, and 
correction of, medical records, and an enforceable expectation of con- 
fidentiality for medical records ..." 

2. **. . . Federal and State penal codes be amended to make it a criminal 
offense for any individual knowingly to request or obtain medical rec- 
ord information from a medical care provider under false pretenses 
or through deception." 

3. "... upon request, an individual who is the subject of a medical record 
maintained by a medical care provider, or another responsible person 
designated by the individual, be allowed to have access to that medical 
record, including the opportunity to see and copy it." Each individual 
should also have the opportunity to correct or amend the record. 

4. "... each medical care provider be required to take affirmative meas- 
ures to assure that the medical records it maintains are made available 
only to authorized recipients and on a 'need-to-know' basis." 

5. "... any disclosure of medical record information by a medical care 
provider be limited only to information necessary to accomplish the 
purpose for which the disclosure is made." 

6. "... each medical care provider be required to notify an individual 
on whom it maintains a medical record of the disclosures that may be 
made of information in the record without the individual's express 
authorization."*^ 

Of course, it is not only the storage of information that is problem- 
atic. It is the use of such information by third parties to make deci- 
sions about the future of individuals that puts an individual's privacy 
and liberty interests most directly at risk. The U.S. Privacy Commis- 
sion was careful to specify rules for the release of data identified with 
a particular individual from the data bank. The Commission discov- 
ered, for example, that often when an individual applies for a job, 
life or health insurance, credit or financial assistance, or services from 
the government, the individual is asked to relinquish certain medical 
information. Although this is necessary in many cases, the commis- 
sion found that individuals are generally asked to sign open-ended 
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or blanket authorizations with clauses such as one requiring the re- 
cipient to "furnish any and all information on request" 

It is remarkable that these rules have not been adopted. Never- 
theless, if these rules are reasonable (and I think they are), they lead 
to some even more stringent rules for the maintenance of DNA mol- 
ecules that contain an individual's probabilistic, coded future diary. 



PRIVACY RULES FOR GENE BANKS 

Since there are no existing privacy rules for gene banks, and since 
most genetic samples are now being collected and stored either by 
hospital-based programs or by private clinics and corporations, it 
seems reasonable to suggest a moratorium on such storage until rea- 
sonable rules are developed. However, because most storage (outside 
of law enforcement agencies) is in private hands, it seems unlikely 
that any agreement on a moratorium could be enforced without fed- 
eral legislation. Since this itself seems unlikely, it is probably more 
constructive to try to get agreement on the rules that all gene banks 
should follow with or without legislative mandate. The following pre- 
liminary rules are suggested to protect individual privacy and liberty 
while permitting reasonable medical research and treatment goals to 
be pursued: 

1. No DNA bank should be created or begin to store samples until 
there is 

a. public notice that the DNA bank is to be established, including 
the reason for the bank, and 

b. a privacy impact statement is prepared and filed with a desig- 
nated public agency that is also responsible for developing and 
enforcing privacy guidelines for the DNA bank (ultimately, a 
DNA bank-licensing board should be established to license all 
DNA banks in the United States with uniform rules) . 

c. the burden of proof should be on the DNA bank to establish 
that storage of DNA molecules is necessary to achieve an im- 
portant medical or societal goal. 

2. No collection of DNA samples destined for storage is permissible 
without prior written authorization of the individual that 
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a. sets forth the purpose of the storage; 

b. sets forth all uses, including any and all commercial uses, that 
will be permitted of the DNA sample; 

c. guarantees the individual (i) continued access to the sample 
and all records about the sample and (ii) the absolute right to 
order the identifiable sample destroyed at any time; and 

d. guarantees the destruction of the sample or its return to the 
individual should the DNA bank significandy change its iden- 
tity or cease operation. 

3. DNA samples can only be used for the purposes for which they 
are collected. Specifically, as protection against unwanted and un- 
foreseeable uses, there may be 

a. no waivers or "boilerplate'* statements that permit other uses; 

b. no access to the DNA information by any third party without 
written notification to the individual, whose sample is being 
used; 

c. no access by third parties to any personally identifiable infor- 
mation; and 

d. strict security measures, including criminal penalties for misuse 
or unauthorized use of DNA information. 

4. Mechanisms must be developed to notify and counsel those whose 
DNA samples are in storage when new information that can have 
a significant health impact on the individual is obtainable firom 
their stored DNA sample.^^ 



Most of these proposed rules are self-explanatory. It may seem 
premature to develop rules or guidelines for DNA banks, but the long 
history of medical record keeping, and the short history of DNA fin- 
gerprinting demonstrates that standards are necessary. Some ques- 
tions these proposals have raised merit comment. First, where is the 
"designated public agency" responsible for developing and enforc- 
ing privacy guidelines? The response — that there currently is no such 
agency — is not satisfactory. There should be one, and ideally it should 
be a federal agency because few, if any, DNA banks will operate solely 
within the confines of any one state. This agency should be as inde- 
pendent as possible from the funding agencies (such as the National 
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Institute of Health) and could be an independent agenqr such as the 
Nuclear Regulatory Commission. 

The requirements for "informed storage*' are not remarkable and 
are analogous to both medical records storage and embryo storage. 
Embryos are even more important than DNA samples since they have 
the potential to become children. Typical storage contracts currentiy 
require the couple to agree to such things as disposition of the em- 
bryos upon the separation, divorce, or death of one or both of the 
couple, as well as limiting the terms of the storage and providing for 
other contingencies. Even more elaborate storage agreements are 
used when an individual wants his or her entire body frozen and 
stored for possible "treatment" at some distant time in the future. 
The point is not that we should treat DNA samples like embryos or 
bodies but that detailed storage contracts and consent forms are not 
a novel idea and can be implemented. 

The use restrictions are in relatively standard privacy protection 
language, although many researchers and commercial enterprises 
might object to keeping track of current addresses and to the re- 
quirement forbidding all third-party access to identifiable informa- 
tion. In the research context, the practice has been to appeal to the 
Institutional Review Board (IRB) for such uses, but this is very un- 
satisfactory. The IRB does not approve the new use when the sample 
is collected, and the individual cannot have given his or her consent 
(at which time it is usually just as easy to get a new sample) unless the 
type of research is agreed to at the time the sample is collected. Ob- 
viously, this agreement cannot be generic (e.g., "all genetic re- 
search"), but it could include specific types of research not currently 
envisioned (e.g., "all attempts to locate CF [cystic fibrosis] genes") 

The final rule is the one that requires the most work to make 
operational. Since most new genetic tests often appear first in the 
nation's newspapers, notification may be less important than coun- 
seling options.21 Each DNA bank could also have a newsletter that it 
routinely sends to all depositors, and any new genetic tests could be 
described therein. It seems unlikely that the "duty to protect" the 
depositor's family members would ever arise at a storage facility, al- 
though research facilities may discover a genetic condition that has 
serious implications for family members. If this is a possibility, the 
facility's policy on such disclosure should be made clear at the time 
of deposit so that the individual who disagrees with it can keep his 
or her DNA sample out of that bank. 
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As should be evident from this discussion, these are preliminary 
proposals that require additional discussion, debate, and refinement 
There certainly is room and need for this discussion. The issues at 
stake, however, are privacy and liberty, and compromises in the se- 
curity of the data contained in the DNA molecule will ultimately com- 
promise the privacy and liberty of the individuals whose DNA are 
stored in DNA banks. Scientists, physicians, and the public should 
take a strong stand in favor of privacy. 

In this regard, James Watson's comments on the "repulsive" na- 
ture of huge databanks are on target. It is, of course, not the gene 
banks per se that are repulsive but the seemingly inevitable misuse 
of the data stored in them to the detriment of individual citizens. For 
example, we may tolerate a consulting physician discussing M^^c 
Johnson's HIV status in the New York Ttmes without sanctioning that 
same physician running a DNA profile on Johnson to discover and 
then disclose any genetic conditions or predispositions he might 
carry. Likewise, some commentators have found it acceptable for 
Martin Orne to discuss his therapy sessions with Anne Sexton's bi- 
ographer. Nonetheless, even these commentators would likely want 
to prohibit current biographers of Sexton from examining her DNA 
to discover what genetically determined conditions she may have suf- 
fered from. This could be out of a concern either for the future 
privacy of all of us or for die current privacy of Anne Sexton's chil- 
dren, whose privacy would also be invaded by disclosing her DNA 
profile. And even in the case of Abraham Lincoln, whose relatives 
are all long deceased, a greater justification than simple curiosity 
should be required for historians to be given access to his DNA. 

Most of us, of course, will not be the subject of front page news 
stories, biographers, or historians. It will be the police, our insurance 
company, our employers, and our families that are most likely to seek 
the information encoded in our DNA. If we are to stand any reason- 
able chance of keeping this information confidential, we will need 
early agreement on some basic rules for gene banks. Without such 
agreement, the two unattractive alternatives would seem to be aban- 
doning current notions of privacy and confidentiaUty or outiawing 
DNA banks altogether. 

Although written in the pregenomic era and with no thought of 
gene banks in mind, some lines of Anne Sexton's poetry provide a 
fitting conclusion (and a hopeful note) for this chapter: 



Copyrighted malsrial 



Protecting Privacy in the Genetics 



89 



Each cell has a life. 

There is enough here to please a nation. 

It is enough that the populace own these goods. 

Any person, any commonwealth would say of it, 

"It is good this year that we may plant again 

and think forward to a harvest. 

A blight had been forecast and has been cast out.' 
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USE OF GENETIC INFORMATION BY 
PRIVATE INSURERS 

Robert J. Pokorski 



Because a great deal of the present concern regarding future use of 
genetic information by insurers stems from a lack of knowledge of 
the basic tenets of private, voluntary insurance, I would like to over- 
view briefly some of the ftmdamental principles of private insurance 
before direcdy addressing issues associated with advances in genetic 
technology. It will be the goal of this essay to describe not only those 
principles but to argue that genetic information must be made avail- 
able to insurers as a matter of equity. 



PRINCIPLES OF INSURANCE 

Insurance is intended to provide financial protection against unex- 
pected or untimely events. In particular, life and health insurance 
are purchased not in anticipation of imminent death or illness — 
although it is understood that death is inevitable and serious illness 
is fairly common. Rather, life insurance is obtained to protect de- 
pendents or business associates from the financial disadvantages that 
can occur in the event of unexpected death, and health insurance is 
meant to provide protection in the event of a significant financial loss 
associated with an unanticipated illness. 

How does private insurance work? Basically, policyholders pay a 
relatively small, affordable amount into a common "pool," and the 
benefits of the pool are distributed to the unfortunate few who die 
(life insurance), become disabled (disability insurance), or develop 
illness (health insurance) . In this way, the financial loss attendant to 
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these events can be mitigated even through the events themsehres 
cannot be prevented. 

But not all people are alike. The likelihood of occurrence and 
magnitude of loss varies across those differences. Some people apply 
for large amounts of insurance and others for small amounts. Some 
are young and others elderly. Occupations and avocations modify the 
likelihood of unexpected death or illness, as do health-enhancing 
activities such as exercise, proper diet, and not smoking. And some 
applicants are already in poor health or at known significant risk of 
developing poor health in the future. These different factors are eval- 
uated by the insurance company through a process known as "risk 
selection and classification.* ' The more common term for this process 
is "underwriting.'* Through underwriting, the insurance company 
determines the appropriate contribution to the risk pool by an in- 
dividual policyholder. 

The fundamental goal of the underwriting process is equity: poli- 
cyholders with the same or similar expected risk of loss are charged 
the same. The higher the risk, the higher the premium. The lower 
the risk, the lower the premium. Note the distinction between equity 
and equality. With equity, premiums vary by risk; with equality, every- 
one — ^young or old, healthy or ill, and with or without associated 
factors that significandy increase the likelihood of making an early 
claim — ^would pay the same price. 

During the underwriting process, risk classifications are created 
that recognize the many differences that exist among individuals in 
order to place applicants into groups with comparable expectations 
of longevity and health. Although the risk presented by any single 
individual cannot be determined with absolute precision, if people 
are assigned to groups with reasonable accuracy and the total number 
of insured people is large, then the estimate of the risk of the entire 
group of insured people is likely to be accurate. 

Traditionally, characteristics important for risk classification have 
included factors such as age, gender, health history, physical condi- 
tion, occupation, the use of alcohol and tobacco, family history, and 
serum cholesterol. These factors serve to identify individuals that 
have a greater or lesser likelihood of premature death or illness in 
the future. Because of this process, costs are held down for the great 
majority of insurance applicants since premiums more closely match 
the risks taken on by the insurance company. 
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How are rates determined that reflect the principle of equity? Un- 
der state laws and in the opinion of most observers, rates are consid- 
ered equitable when they allow the insurer to earn enough income 
to pay claims and expenses and generate a reasonable margin for the 
risks they accept. In other words, 

rates should be adequate but not excessive and should discriminate fairly 
between insureds. They should be adequate in order to provide insurers 
with sujB&cient income. They should not be excessive, for excessive rates 
impose undue burden on insureds. And they should discriminate fairly 
so that each insured will pay in accordance with the quality of his life.^ 

The previous statement reflects the rate-setting philosophy of a 
private insurance company — not equal but equitable treatment of all. 
It recognizes differences among classes of insured persons, with prod- 
ucts priced at a level that will result in a payment by each insured of 
an amount that is fair. Such fairness is accomplished by equating the 
anticipated cost to the company and the amount of the premium. 

The vocabulary of insurance can be confiising. In the context of 
private insurance, discrimination is not necessarily bad and equaUty 
good. For example, in accordance with the insurance philosophyjust 
set out, it would not be equitable to collect the same annual premium 
for the same life coverage from a sixty-year-old man in poor health 
as collected from a twenty-year-old woman in good health. To charge 
an equal preimixm would be inequitable. An insurer may — ^and must — 
discriminate to achieve equity, insofar as the discrimination remains 
fair. In fact, the statutes, regulations, and case laws that regulate the 
insurance industry compel discrimination; what they forbid is unfair 
discrimination. 

Adverse selection, also known as antiselection, is a consideration 
that is of great importance to insurers. Adverse selection is a well-known 

phenomenon. It occurs when people with a greater likelihood of loss 
than what they are charged for continue insurance coverage to a 
greater extent than other people. It occurs when applicants withhold 
significant information from the insurer and/or choose amounts and 
types of insurance that are most beneficial to themselves. For exam- 
ple, someone with a history of heart disease is more Ukely to apply 
for insurance and/or apply for a greater amount of insurance cov- 
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erage than he would have otherwise done because he knows that he 
is likely to experience a claim in the foreseeable future. If he fails to 
mention this important information on his insurance application and 
the insurer does not otherwise become aware of it, the premium 
charged by the insurer will be insufficient to cover the risk involved. 
This premium deficit would be made up by the others in the pool 
who have paid their fair share. Adverse selection also occurs if the 
insurer is not permitted to obtain or use information that is pertinent 
to the risk being considered. In this example, the premiums charged 
would be insufficient to cover the risk involved if the insurer was not 
permitted to ask the proposed insured and his attending physician 
about the nature and severity of the heart disease or if this informa- 
tion could not be used in setting premium cost after it had been 
obtained. 

What would happen if the insurance company were unaware of 
important, unfavorable information that was known to the applicant? 
In these instances, serious errors in risk classification would occur. 
Certain individuals would receive their insurance at unreasonably low 
cost. More claims would be filed than were expected, and if a signif- 
icant number of these risk classification errors were made, the finan- 
cial status of the entire insurance pool would be adversely affected. 

But could premiums simply be increased across the board to cover 
the payment of these unanticipated benefits? Where permitted, an 
insurer could increase premiums to reflect these revised claim ex- 
pectations. But this would encourage potential insurance applicants 
who are at lower risk to either buy from a different seller or exit the 
insurance market altogether. And for the individuals who had knowl- 
edge of their unfavorable risk status — ^individuals who had adversely 
selected against the insurance pool — ^further escalation of premiiuns 
would become necessary. More potential applicants would then de- 
cide not to apply for insurance. 

Eventually, a point is reached in this upward spiral where the de- 
sired coverage becomes unavailable on any reasonable premium basis 
or the insurer becomes financially unsound. This "assessment spiral" 
is not merely a theoretical possibility. It actually occurred in some 
companies during the 1880s and 1890s because of poor risk classifi- 
cation practices. A more recent example of the effects of failing to 
classify risks properly is provided by the recent failure of a moderate- 
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sized casualty insurer located in Chicago.^ The company originally 
specialized in individual disability income policies. In die early 1970s, 
new management took over the company and decided to use its ca- 
sualty authority to write auto insurance. They believed that people 
living in some of Chicago's neighborhoods were being charged auto 
premiums that were too high. Based on this belief, management ig- 
nored the actuarial statistics and evidence and wrote auto insurance 
for drivers in these neighborhoods at rates that would have been 
correct for a population with far fewer auto accidents. As a result, the 
company failed and everyone involved was hurt financially. All the 
company's lines of business were affected, including its disability in- 
come line. Many disabled individuals who had long depended on 
income payments lost those benefits. 

The current risk classification system permits private insurers 
throughout the world to respond fairly to valid cost and experience- 
related differences among persons. To help guide actuaries in de- 
veloping this system, the actuarial profession through the Actuarial 
Standards Board has adopted a risk classification standard of practice. 
This standard enumerates three basic requirements for an appro- 
priate risk classification system. First, risk classification must be fair. 
Second, it must permit economic incentives to operate and thus en- 
courage widespread availability of coverage in the marketplace. Fi- 
nally, risk classification must do its part to keep the insurer solvent. 
To achieve these ends, a sound classification system should be based 
on at least four principles: 



1. Risk classifications should reflect cost and experience differences. 
For example, employers of coal miners would pay more for their 
unemployment insurance than employers of computer technicians 
because coal miners historically have much higher rates of un- 
employment. 

2. The system should be applied objectively and consistentiy. By this 
principle, for example, males of the same age with similar health 

histories would be charged similar rates for life insurance. 

3. The system should be practical, cost effective, and responsive to 
change. This means that there would be limits on how much effort 
and money could be spent to classify a given risk and tiiat risk 
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classification systems must be dynamic. For instance, when polio 
was eliminated as a pubUc health hazard, the system changed to 
reflect that development. 

4. Adverse selection should be minimized. As noted earlier, soimd 
risk classification systems limit the ability of an applicant to take 

an unfair financial advantage at the expense of the insurance com- 
pany or other policyholders already insured by the company. 

PRIVATE AND PUBUC INSURANCE 

Many people have come to expect that private life insurance and, to 
a greater extent, private health insurance, is an entitiement, that is, 
that all citizens have a right to expect that affordable insurance pro- 
tection will be made available to them regardless of age or health. 
This expectation is based to a considerable degree on misconceptions 
regarding the nature of private versus public insurance programs. A 
brief discussion of these two different types of insurance will help 
clarify their relationships. 

Private (Voluntary) Insurance Participation in a private commercial 
insurance plan is typically voluntary. An individual chooses whether 
or not to belong and determines how much insurance protection he 
or she would like to purchase. Since all of the funds used to pay future 
claims against die insurance pool are derived eitiier directiy or in- 
directly from premium payments, risk classification is essential to en- 
sure that the premium charged is proportionate to the risk assumed. 
The potential for adverse selection is very real and an important con- 
cern of the insurer. Finally, private insurance companies are busi- 
nesses that are accountable to their policyholders and stockholders. 
They must generate a profit for those who have invested in the com- 
pany. If insufficient premiums are collected, a private insurance com- 
pany, like any other business in which Uabilities exceed assets, will 
cease to exist. 

Public (Involuntary) Insurance American society has used private 
means to fulfill certain general social welfare needs such as payment 
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for health care. But private health insurance has never been a com- 
pletely adequate or universal method of providing access to the 
health care system, nor has it been a perfect mechanism for covering 
all diseases. The poor, disabled, aged, or seriously ill cannot always 
be covered by private means. For this reason, society has supple- 
mented private insurance with publicly supported programs such as 
Social Security, Medicaid, and Medicare. 

Participation in a public insurance plan is not typically voluntary. 
One does not choose whether or not to belong nor does one deter- 
mine the extent of insurance protection. Rather, participaUon is 
mandatory, and benefit amounts or entidements are determined by 
the law establishing the program. Since everyone — good risks, poor 
risks, even those suffering from a severe or terminal illness — ^is au- 
tomatically insured and there are no options regarding the amount 
of benefits that will be paid, adverse selection is not a concern. Pre- 
miums are charged in the form of income 2md social security taxes, 
or so-called insurance premiums, but they are not and need not be 
proportionate to the risk assumed. Risk selection is not required and 
no profit motive exists. 

The foregoing points comparing private and public insurance are 
summarized in Table 6. 1 . 

Even given these fundamental differences between private com- 
mercial insurance and public insurance, could legislators or regula- 
tors simply mandate that private insurers provide coverage — ^at rates 
appropriate for lower risks — to those individuals who have learned 
from their physicians or insurer that a genetic test has identified a 
higher likelihood of premature death or illness? Or, in an action 
having the same consequences, could insurers be prohibited from 
asking applicants and their physicians for the results of prior genetic 
tests or order their own tests? 

There seems little chance that this would work in a private vol- 
untary insurance industry. This mandated subsidization of unfavor- 
able risks by good risks would be tantamount to an indirect govern- 
mental tax levied solely against insurance policyholders and 
stockholders. The impact of such an action may not appear signifi- 
cant at the outset, but its cumulative effects would be dramatic. Under 
such a scenario, many potential poUcyholders— primarily favorable 
risks who would be asked to subsidize the higher, underpriced risks 
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Table 6.1 Comparisons Between Private and Public Insurers 





Private (Voluntary) 
Insurance) 


Public (Involuntary) 
Insurance 


Examples 


Private, commercial 


Medicare, Medicaid, 




insurers 


Social Security 


Participation 


Voluntary 


Mandatory 


Amount of insurance 


Optional 


Controlled 


Risk classification 


Essential 


Unnecessary 


Potential for adverse 


Yes 


Unnecessary 


selection 






Profit required 


Yes 


No 



and people with other health impairments such as cancer and heart 
disease who pay a premium commensurate with their increased risk — 
would realize that they are being overcharged or treated unfairly and 
would choose not to buy insurance because coverage has now become 
unaffordable for them. Why? After all, the premium increase would 
be relatively small. Although such a plan for mandated benefits prob- 
ably would not result in significantly higher costs at first, premiums 
would gradually and progressively rise as more and more favorable 
risks decide not to purchase insurance. As the relatively large base of 
good (standard) risks was progressively eroded, it would become in- 
creasingly difficult to subsidize the poorer risks and premiums would 
increase again. The situation would worsen even more as some com- 
panies would decide to stop writing this type of insurance coverage 
altogether because a profit could no longer be expected. 

Such a legislative or regulatory mandate would force insurers to 
provide coverage for a large (because of the effects of adverse selec- 
tion) group of people at a price that would be insufficient to cover 
the claims that would occur. These additional costs would be passed 
directly to other policyholders with a subsequent decrease in insur- 
ance affordability and availability. 



INDIVIDUAL AND GROUP INSURANCE 

There is yet another issue worth discussing prior to specific mention 
of the use of genetic test results, and that is the matter of insurance 
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provided dirough employers. A brief overview of the differences be- 
tween individual and group insurance is necessary in order to assess 
the impact of genetic testing and the arguments regarding access to 
test results. 

For individual life, disability, and health insurance, an applicant 
applies for whatever amount of insurance coverage that he or she 

feels is needed (within broad guidelines established by the insurance 
company) . An application form is completed, medical questions are 
asked, tests may be ordered, and a physician's statement may be re- 
quested. The premium charged is based on factors such as age, gen- 
der, health history, general physical condition, and occupation. 

Group life and healtii insurance, by contrast, is generally divided 
into two categories: medium- to large-sized groups containing ten to 
twenty-five or more employees, and small groups with fewer people. 
Under a medium- to large-sized group life and health insurance plan, 
an employer buys a single policy for his or her employees. All em- 
ployees can elect to receive coverage if they so choose. Benefit 
amounts are fixed by formula and individuals are normally not sub- 
jected to the underwriting process previously described, with the pos- 
sible exceptions of those who choose not to participate in the pro- 
gram when they first become eligible and those who withdraw from 
the plan and later request reinstatement. Rather, the entire group is 
underwritten according to factors such as the number of employees, 
age and gender distribution, area of the country, and prior health 
care costs for the entire group. Once a rate is established, it is typically 
adjusted ("experience rated*') on a yearly basis, depending on claims 
experience. If claims exceed expectations, rates increase. Or rates 
decrease if claims are less than expected. With such a large group, it 
is expected that some workers will be poor insurzmce risks. But the 
majority who are ^ood risks tend to offset these few, thus allowing 
the insurer to offer coverage to the entire group at an atfordable 
rate. Typically, payment by the employer of part of the cost provides 
adequate incentive for the good risks to Join the insured group. 

Small group life and health insurance is different. Since these 
groups do not have the benefit of a large number of employees 
among whom the health risks can be shared, claims experience is 
strongly dependent on the health of the small number of individuals 
within the group. For example, if one individual in the group was 
already ill or at significant risk of becoming ill in the near future, and 
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the insurer was not aware of this information, then the claims sub- 
mitted by this one individual could £Eur exceed the claims expected 
from the entire group. To guard against this possibility, in the ab- 
sence of underwriting, the insurer would have to increase the pre- 
mium rates for aU smaU groups. The increased premium rates would 
induce groups with more good risks not to buy coverage. An assess- 
ment spiral much like that described earlier for individual insurance 
would develop. And if such a practice occurred with any regularity, 
the cost of insurance to small groups would soon become unafford- 
able. For this reason, the underwriting of small groups shares many 
similarities with that of individual insurance, that is, the need for 
application forms, medical questions, and sometimes tests and phy- 
sician reports. The principle differences between individual and 
group insurance are summarized in Table 6.2. The column headed 
"Group" refers to medium- to large-sized group plans. 

Approximately ninety percent of commercial group health insur- 
ance—and perhaps a similar percentage of group life insurance— is 
sold to medium- to large-sized groups. The employees within these 
groups are eligible for insurance coverage as a benefit of their em- 
ployment. There is no individual underwriting or testing of those who 
sign up for the program when the group plan goes into effect or 
when new employees begin work. For this reason, the overall impact 
of genetic advances on group insurance can be expected to be min- 
imal. For small groups, the ramifications are less certain. The effects 
may be more like those expected for individual life and health in- 
surance. In this regard, it is worth considering the nature of genetic 
disorders to see the significance of testing for these forms of insur- 
ance. 



TYPES OF GENETIC DISORDERS 

Genetic disorders can be divided into two broad groups: ( 1 ) disorders 
that follow a genetic predisposition and (2) diseases that are inde- 
pendent of environment. 

Disorders with a genetic predisposition (or a genetic component) 
are those in which the presence of a gene confers an increased ten- 
dency to develop a certain disorder. The disorder may or may not 
develop depending on a variety of associated personal and environ- 
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Indixndual Group 

Adverse selection Optional at Generally guaranteed as 

discretion of a benefit of 

an employment; high 

individual participation is 

common 

Amount of insurance Optional Controlled 

Individual risk Essential Generally not done 
classification 

Potential for adverse Significant Minimal 
selection 



mental factors such as geographic location, diet, exposure to harmful 
chemicals or toxins, exercise habits, obesity, tobacco use, heavy al- 
cohol ingestion, and so on. A genetic predisposition is often a factor 
in the development of common impairments such as cancer, coro- 
nary heart disease, hypertension, diabetes mellitus, and epilepsy. To- 
gether these disorders are responsible for much of the morbidity and 
mortality that is experienced in insurance claims. 

Genetic disorders that are independent of environment involve a 
determining force so overwhelming that the disorder is expressed in 
a predictable manner without environmental interaction. For ex- 
ample, an individual who inherits the gene for Himtington's disease 
or for Duchenne muscular dystrophy will eventually develop the dis- 
order regardless of other socioeconomic factors or preventive health 
measures. Individual genetic diseases are rare compared to disorders 
with a genetic predisposition, but collectively they are also an impor- 
tant cause of morbidity and mortality. 

Given the genomic profiling that the human genome project is 
expected to make possible, physicians will probably begin to use new 
diagnostic tests that will enable identification of genetic diseases and 
predispositions to such disorder. Some of this information may be 
important to private insurers. Why? If this information were unavail- 
able at the time of underwriting, then applicants who knew they were 
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likely to experience early death or illness could buy large amounts of 
insurance coven^e at prices that failed to reflect this increased risk. 
In the aggregate, this could involve disproportionately large numbers 
of applicants and/or very significant amounts of insurance. The en- 
suing claims would markedly exceed projected losses, and everyone 
within the insurance pool would suffer the disadvantage. 

Consider the following scenario. Suppose a man who applies for 
an individual life or noncancelable disability insurance policy has had 
a genetic test performed in the past by his physician, the results are 
unfavorable, that is, the test suggests a significant likelihood of pre- 
mature death or disability, and the insurance company does not learn 
about this result. If no other unfavorable risk factors are known in 
this case, the policy is issued on a standard class basis. 

What has happened? Essentially, the principle of equity has been 
violated. This applicant with an above average risk for claims has 
obtained insurance at standard rates. This situation is analogous to 
that of an older person who misrepresents her true age and obtains 
insurance at the rates of a much younger person. It is important to 
note that the man in our example has not suddenly become a stan- 
dard insurance risk because he was issued standard insurance. 
Rather, he is a substandard risk who has nonetheless obtained insur- 
ance at standard rates because of a failure of the underwriting proc- 
ess. Although the applicant would be pleased with this arrangement, 
the other policyholders would be equally unhappy with this sequence 
of events. True, he currently seems in good health, but his unfavor- 
able genetic test clearly identified a significantiy increased risk. And 
since his insurance coverage cannot be canceled once it has been 
purchased and neither can the premium be increased relative to 
other policies issued to individuals with similar coverage, it is likely 
that he will be paid benefits from the pool that are disproportionate 
to the premiums he paid. 

This example is just one of the many that can be expected in the 
way of the genome project. Indeed, genetic advances are forcing so- 
ciety to confront unexpected medical, ethical, and social dilemmas. 
In light of the foregoing discussion about the nature and practices 
of insurance in the United States, four concerns of particular interest 
with respect to insurers* use of genomic profiling are considered 
next 
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HOW WILL GENETIC INFORMATION 
BE USED BY INSURERS? 

It can be expected that genetic descriptions of individuals will be used 
much like other data that are developed during the underwriting 
process. Current tests that can be used in that process include elec- 
trocardiograms, liver and renal function tests, tests for blood sugar 
and cholesterol values, lung function tests, and urinalysis. Related 
data of interest include age, past medical history, geographic loca- 
tion, occupation, avocation, smoking habits, history of drug abuse or 
heavy alcohol ingestion, hypertension, family history, exercise, 
weight, and data from a physical examination. All of these factors are 
evaluated, and their potential impact on longevity and health is es- 
timated. The great majority of applicants will be found to present an 
average risk. Some will be at lower risk, and the risk will be higher 
for a small number of applicants. 

Genetic information would be one additional factor that is evalu- 
ated during underwriting. For example, suppose a genetic test could 
identify those at lower or higher risk of coronary heart disease. Fa- 
vorable genetic information would tend to offset unfavorable param- 
eters such as a high cholesterol level or hypertension. And the con- 
verse would be true for those with less favorable genetic traits. 



WILL GENETIC INFORMATION AFFECT THE AVAILABIUTY 

OF INSURANCE COVERAGE? 

It is likely that use of genetic information will not significantly affect 
the availability and affordability of private insurance coverage. As 
noted earlier, a great deal of the life and health insurance in the 
United States is provided on a group basis by employers. In these 

instances, individual underwriting is not done. Genetic information, 
whether favorable or unfavorable to an individual, is not likely by 
itself to alter these patterns of insurance provision. 

In regard to individual insurance, genetic information may im- 
prove an insurer's ability to select risks in some cases, but I doubt 
that it will significantly affect the number of people who obtain in- 
surance overall. As with other data developed during the underwrit- 
ing process, genetic information might identify more or fewer favor- 
able risk factors. This information, however, would be interpreted in 
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the context of all other available data, especially since genetic diag- 
noses would not supplant already existing diagnostic tests and be- 
cause genetic diagnoses do not always rule out insurability. Many ge- 
netic diseases, such as Down's syndrome, cystic fibrosis, and sickle 

cell anemia, strike very early in life and can be detected by means 
other than genetic tests. Having genetic tests available might not re- 
sult in many additional people being identified as being at risk for 
these diseases. Other genetic diseases develop only late in life, with 
the result that young people who are predisposed to them may still 
have a long life expectancy. And if they have passed the age at which 
the disorder usually develops, their life expectancy might be normal. 

There are some genetic disorders, such as Huntington's disease, 
for which additional genetic information might increase an indivi- 
dual's chance of obtaining insurance. For instance, if one parent had 
Huntington's disease, fifty percent of the children are at risk for the 
same condition. These individuals are very high mortality risks and 
may not be able to buy individual life coverage. Even in this case, 
however, a favorable genetic test result would identify those who are 
at virtually no risk, and insurance could be offered to them at stan- 
dard rates. Many genetic predispositions involve only an increased 
likelihood of developing a disease, such as lung cancer, which is very 
uncommon in the average person. In many cases, this may not itself 
represent a very large increase in life insurance risk, especially if the 
disease is one which, like heart disease and many forms of cancer, 
tends to strike at relatively advanced ages. 

Moreover, since genetic information may help insurers evaluate 
risks more precisely, there may be yk^pr rejections — ^not more — ^in the 
future than there are now. One reason for the rejections that occa- 
sionally occur now (in about three percent of individual life insur- 
ance applications) is that, in high risk cases, it is often impossible on 
the basis of present knowledge to make a close estimate of the level 
of risk. Presumably, an applicant would not accept a policy bearing 
a very high premium charge unless he or she had reason to believe 
that, high though the premium might be, the insurer had neverthe- 
less underestimated the risk. The insurer, therefore, may reject such 
applicants rather than make an offer on a losing proposition. Wiih 
greater precision in risk evaluation, the insurer would have less fear 
of accepting certain risks. 

It is worth noting, finally, that private insurers — ^and not the gov- 
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eminent or other social agencies — ^have been responsible for initi- 
ating efforts to provide insurance coverage for people with illnesses 
that had been previously considered uninsurable. For example, at 
the turn of the century, diabetes mellitus was often fatal soon after 
its onset. After insulin was discovered, insurers were able to study the 
medical literature to determine the many different patterns of lon- 
gevity and health among those with diabetes. Because they could an- 
alyze this data, classify the risks appropriately, and charge a price 
commensurate with the risk, insurers began to insure diabetics. The 
same can be said about coronary heart disease, hypertension, and 
many cancers. 



WILL CONnDENTIALITYOF GENETIC INFORMATION BE 

MAINTAINED? 

Insurers have used genetic information in the underwriting process 
for a long time. Applications for insurance policies frequentiy seek 
information relative to family medical history, cholesterol, hyperten- 
sion, coronary heart disease, cancer, diabetes, and many other im- 
pairments with a genetic component. Applicants* medical records, 
obtained in connection with some applications for coverage, may also 
reveal information relative to genetic impairments. Historically, in- 
surers have used this information responsibly, protecting its confi- 
dentiality and relying upon it to make fair underwriting decisions. 
The lack of complaints about any breaches of confidentiality bear 
witness to this fact. Given this fine track record, I think the insurance- 
buying public can anticipate that any genetic information seen by 
insurers will be treated with the utmost confidentiality. 



IS USE OF GENETIC INFORMATION BY INSURERS 

DISCRIMINATORY? 

Much of the concern about use of genetic information by insurers 
stems from the word discrimination. In today's world, this word often 
carries very negative connotations, but it is a word with several means, 
some negative, some positive. 

As noted earlier, private insurance by its very nature is recognized 
as being discriminatory in that individuals who represent a higher 
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risk are routinely charged a higher premium rate. Risk selection is 
properly performed and there is "fair** discrimination when the ap- 
plicant's expected future mortality and morbidity have been properly 
estimated and reflected in the premium rate. **Unfair** discrimina- 
tion, in contrast, is not and should not be permitted. Unfairness in 
the insurance context occurs when there is no sound actuarial justi- 
fication for the manner in which risks are classified. 

Comments about discrimination with respect to insurers' use of 
genetic information highhght the mistaken impression that identi- 
fying differences in risk is somehow bad or unfair. They also indirectiy 
express the behef that it is acceptable to "discriminate*' against those 
with health impairments such as cancer or coronary heart disease by 
charging an extra premium even though these disorders are no more 
one's fault than are genetic impairments. Distinguishing risks is pre- 
cisely what insurance companies must and, in fact, are expected to 
do. It is because insurers are able to identify these differences that 
insurance coverage can be offered to so many people at affordable 
rates. 

Who suffers if an insurer does not charge an appropriate premium 
solely because the applicant's impairment has a genetic basis? The 
answer is healthy individuals paying standard insurance rates, poli- 
cyholders who are making additional premium payments because of 
some nongenetic health problem, and in cases involving genetic data, 
the great majority of applicants whose genetic information is favor- 
able. All of these people would be forced to pay higher rates so that 
those at greater risk could pay less than is required by an equitable 
estimate of their own risks. The attractiveness of private insurance 
for everyone, healthy and impaired, begins to decrease under such a 
schema. 

Insurers try to charge premiums commensurate with risk. Appli- 
cants with a greater likelihood of experiencing an early claim are 
asked to pay more into the insurance pool since their risk is greater. 
It is this probability that is important, not whether a disease has a 
genetic basis or whether it can be controlled. For example, an indi- 
vidual with coronary heart disease or a recent history of cancer has 
an increased risk of death and illness. An insurer does not ask if it is 
or is not the individual's fault. Likewise, someone with a similar prob- 
ability of early death or poor health due to a genetic disorder would 
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be charged a similar amount. Again, fault or lack of control over the 
condition is not an issue. 

Within the context of discrimination, the point is sometimes raised 
that society has prohibited the insurer's use of certain factors over 
which a person has no control, notably race, gender, and religion, 
even though these are characteristics that would be useful to consider 
when trying to classify risks. Given this kind of moral precedent, so 
the argument goes, society should also prohibit use of genetic infor- 
mation in classif^ng risks. This is a serious issue and deserves a re- 
sponse. 

First, it is true that insurers are legally prohibited from basing un- 
derwriting decisions on race. It is also worth emphasizing that insur- 
ers are very supportive of this legislation. The reason is this: race by 
itself is not a risk factor in determining an individual's expectations 
for health and longevity. Differences in morbidity and mortality 
among races are explained by the presence of health impairments. 
Laws prohibiting use of race during the underwriting process are in 
essence a confirmation of the principle of equity. They state that risks 
that are equal — that is, the intrinsically equal morbidity and mortality 
among races — ^must be treated the same. Note that they do not re- 
quire that insurers treat different risks the same, as would be the case 
if such a philosophy were applied to those at greater risk of death or 
illness because of cancer, heart disease, or a genetic impairment. 

Regarding gender, epidemiological experts have concluded that 
tiiere are intrinsic gender-related differences in morbidity and mor- 
tality risks. These gender-related differences are recognized in the 
vast majority of jurisdictions. As of July 1991, for example, there were 
no federal laws or regulations mandating unisex pricing for life or 
health insurance products. And only one state — Montana — has en- 
acted unisex legislation that affects life and health insurance. This 
bill was passed in 1983, and there have been repeated attempts to 
repeal it since that time. 

I am unaware if insurers ever used religion to classify risks. The 
members of some religious groups such as Mormons and Seventh- 
Day Adventists have high average longevity, certainly attributable in 
part to a principled avoidance of alcohol and tobacco use. Legislation 
requiring insurers to treat all religious backgrounds equally would 
presumably have the unintended effect of a prohibition of offering 
lower cost coversge on this basis. 
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CONCLUSIONS 

Diagnostic and therapeutic advances in the practice of medicine are 
both inevitable and desirable. The genetic testing one may expect in 
the wake of the human genome project offers exactly such advances. 
Genetic testing will be thrust on a society that has had little experi- 
ence in dealing with many of the complex ethical, medical, and social 
issues that will ensue. Many facets of society — including the private 
insurance industry — ^will need to study the potenUal impact of this 
new technology and adapt to it. At this time, insurers are no more 
able to answer the difficult questions concerning future use of genetic 
testing than is any other facet of society. In &ct, most of the questions 
themselves are still imknown. We will continue to study the issues and 
await further developments. This can be the only reasonable course 
of action until significant technological advances are made and the 
nature and use of genetic testing becomes more apparent 

What insurers fear most in the future is that people will learn of 
important, personal genetic information outside the context of in- 
surance and then successfully use this medical knowledge to gain an 
undue advantage in the application process. This is unfair both to 
insiurers and other applicants and policyholders who must pay higher 
premiums so that coverage can be issued to those who fail to disclose 
this information. Americans choose the type of insurance system they 
want. If they choose a private insurance system, it must be one that 
makes soimd decisions about which risks it will insure. A system that 
does not classify risks will at some point cease to be an * 'insurance** 
system. Whatever entitiement program remains will be very expensive 
because it will allow imrestricted access to coverage by those with very 
serious diseases, some of which are genetic in nature. 

There are those who would suggest that genetic information not 
be shared with insurers, this in spite of the likelihood that this infor- 
mation will be favorable in the great majority of cases. As noted in a 
recent editorial dealing with ethics and the human genome, "A rule 
that insurance companies should not seek genetic information about 
potential policyholders would probably be unenforceable, would be 
unjust to those free from defect, and would probably be unconstitu- 
tional in most advanced countries."^ The policy adopted in the past 
by all countries where private insurance is sold is not to deny insurers 
access to medical information but rather to require that the medical 
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information be accurate and up to date and that underwriting deci- 
sions be based on sound actuarial assumptions. These same require- 
ments of fairness are appropriate for the use of future genomic in- 
formation as well. 



NOTES 

The opinions expressed in this article are those of the author. They are 
not necessarily shared by any insurer or the insurance industry in general. 
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THE GENOME PROJECT, 
INDIVIDUAL DIFFERENCES, 
AND JUST HEALTH CARE 

Norman Daniels 



The mapping of the human genome is likely to have important im- 
plications for the just distribution of health care services. Some of 
these implications will be the result of the new medical technologies 
that will be developed once we learn more about the human genome. 
Despite their likely importance, I will not speculate about them in 
what follows, nor will I comment on the way they add to the burden 
we already have in deciding how to disseminate and ration new tech- 
nologies under conditions of resource scarcity. Instead, I want to fo- 
cus on the fact that the mapping of the genome will give us specific, 
new information about individiuil variation. This information can be 
used in good and bad, fair and unfair ways, and it raises, or rather 
refocuses, important questions about how we should distribute health 
care resources. 

I shall address three sets of questions of genuine philosophical 
interest, each of which is sharpened in some way by what we learn 
about human variation from the genome project One probable out- 
come of the genome project is a greater ability to predict certain 
health risks as a result of genetic screening. We will better be able to 
divide people into risk groups, not only for strictly genetic diseases 
but also for other diseases that have some genotypic component. This 
predictive ability may lead to better preventive or treatment regi- 
mens, but it is also of interest to private insurers who may want to use 
the information to exclude some individuals from insurance and to 
facilitate the risk rating of insurance pools. The ethical question 
posed by the underwriting practices of insurers is this: are people at 

110 



Copyrlghlad malsrial 



Individual Differences and Just Health Care 



111 



lower risk entitled to benefit (through better access to cheaper in- 
surance) from this sort of individual variation? More generally, which 
variations among individuals should be the basis for gaining advan- 
tage over others and which variations should we treat as a collective 
asset or liability? This first set of questions take us deep into political 
philosophy. 

The second question is this: can we defend the distinction between 
medical therapies that treat and those that enhance in the face of new 
genetic information that allows us to pinpoint the genetic contribu- 
tors to traits we want to alter? Imagine, for example, that we will come 
to identify particular genes or patterns of genes that contribute to 
making people very short. (I say "imagine" advisedly, since all inter- 
esting traits are highly heterogeneous; in what follows, we indulge in 
some of the fanciful expectations advanced by human genome pro- 
ponents.) These genes do not represent pathology of the usual sort; 
for example, they do not lead to growth hormone deficiency^. But 
being able to look at the microstructure underlying the "normal" 
distribution of height may produce strong pressures to identify a new 
class of "bad genes" and to suggest that people who have those genes 
now have a claim on others to assist them in changing their traits. 
These questions thus have vast implications for resource allocation. 
Like the preceding questions, they also take us deep into political 
philosophy. What we are really asking is which inequalities among 
people give rise to claims on others and which are matters of individ- 
ual responsibility. 

Finally, a question I shall discuss only briefly and largely by way of 
warning is this: how will new information that some individuals are 
at higher risk for disease, because of their genotype, affect our as- 
sumptions about responsibility for health and disease? For example, 
although we already know that "family history*' has a bearing on 
susceptibility to heart disease or cancer, we also insist that people 
take responsibility for smoking, alcohol consumption, diet, and ex- 
ercise, which also constitute risk factors. Will having much more spe- 
cific information about genotype encourage acceptance of genetic 
determinism, undermining our current emphasis on responsibility 
for preventive health measures? Or will it increase the burden of 
responsibility we impose on those who are genotypically at greatest 
risk? Will we share the burden of making environments as conducive 
to good health as possible, drawing the lesson from the genome pro- 
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ject that we all face some genotypically increased risks? How will these 
changes in our attitude toward responsibility afifect our beliefs about 
our obligations to provide medical services? 

As we shall see, none of these questions arises solely because of the 
new information we gather from the genome project. Each is already 
an issue for us. But quantity sometimes has qualitative effects, and 
the prevalence of contexts forcing these questions on us will increase 
as a result of what we learn about human variation from the genome 
project 

ACTUARIAL FAIRNESS AND INDIVIDUAL DIFFERENCES: 
ARE HEALTH RISKS INDIVIDUAL ASSETS OR 
COLLECTIVE BURDENS? 

Suppose that one outcome of the genome project is the development 

of various screening tests that allow us to predict who is at higher risk 
for a variety of medical conditions. These tests could be used to ex- 
tend what I shall refer to as standard undminiting practices: denying 
coverage, or offering more expensive and substandard coverage, to 
those who have a disease or at higher risk of contracting it in the 
future, as determined by various medical examinations, tests, records, 
or other "predictors" of risk. Is there a sound moral justification for 
these practices?^ 

The best strategy for insurers would be to develop a knock-down 
argument that showed we are morally required to use standard under- 
writing practices. Such an argument would seize the high moral 
ground and not simply rest on an appeal to their economic interest. 

Seeking such an argument, some insurers argue that it is actuarially 
unfair, and therefore morally unfair, to those at low medical risk when 
insurers do not exclude those at high risk from insurance pools. 
Thus, the hybrid term actuarial fairness, widely used in the literature, 
expresses the mora/ judgment that fair underwriting prdiCXices must re- 
flect the division of people according to the actuarially accurate deter- 
mination of their risks. I shall refer to this as "the argument from 
actuarial fairness. ' ' 

Let us begin by thinking solely about the risk management aspect 
of medical insurance, ignoring for the moment any special moral 
importance we may attribute to ensuring access to health care serv- 
ices. From this perspective, health insurance is only a way for rational 
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economic agents to manage their risks of serious losses under con- 
ditions of uncertainty. Prudent people buy insurance because they 
prefer to face modest losses (premiums) on a regular basis rather 
than face catastrophic losses at unpredictable times. The absence of 
information about when losses will occur gives people an interest in 
pooling risks. When all parties symmetrically lack information, pru- 
dent consumers of insurance will have a common interest in sharing 
their risks. 

The situation changes when we acquire information that allows us 
to disaggregate the risk and sort people into stratified risk pools. For 
example, suppose we can differentiate risks by using information 
about the construction, age, density, and location of houses, as well 
as information about available firefighting facilities and relevant fire 
safety codes. Or suppose we can differentiate risks through infor- 
mation about individual medical histories, genetic disposition to dis- 
ease or genetic disorders,^ or lifestyle choices, such as smoking. Then, 
those purchasing insurance will come to see themselves as having 
distinct rather than common interests. Those at lower risk will prefer 
to pool their risks only with others at comparably low risk, since that 
will lower the cost of buying security. They may not want to subsidize 
security for those at higher risk. At the same time, those at high risk 
will seek the bargain in security offered by insurance that pools high 
and low risk individuals together; those at greatest risk need the in- 
surance the most and seek it out. (This is called adverse selection.) 

If they are to remain competitive, insurers must respond to these 
consumer preferences. They must protect themselves against adverse 
selection, excluding those at higher risk; they can then aggressively 
market insurance to those at lower risk who seek security at a lower 
price. The behavior of insurers thus responds to competitive forces 
in a particular marketing context, one that assumes health insurance has 
the primary function of giving individuals the opportunity to manage 
risks prudently.^ This assumption, as we shall see, is far from morally 
neutral. Changing the rules governing insurance marketing, for ex- 
ample, by making insurance compulsory or by requiring that all in- 
surance be community rated, would not eliminate the profit from 
insurance. But justifying those changes requires a different assump- 
tion about the function of insurance — that insurance is necessary to 
guarantee people adequate access to medical care. 

The concept of actuarial fairness could be assigned a purely de- 
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scriptive as opposed to normative content in the kind of "risk manage- 
ment" insurance market we have just been considering. Saying that 
a premium is "actuarially fair" would mean only that it reflects the 
actuarial risks the purchaser faces, in other words, that it is actuarially 
accurate. The appeal to actuarial fairness that we find in the insurance 
literature goes beyond this purely descriptive content, however, and 
carries the implication that actuarially accurate underwriting prac- 
tices are also morally fair or just ones. Insurers thus defend standard 
underwriting practices by claiming that 

insurance is founded on the principle that policyholders with the same 
expected risk of loss should be treated equally . . . The primary goal of 
underwriting is the accurate prediction of future mortality and morbidity 
costs. An insurance company has the responsibiUty to treat all its policy- 
holders fairiy by establishing premiums at a level consistent with the risk 
represented by each individual policyholder.^ 

Specifically, it would be unfair to those at low risk if they are made 
to pay the higher premiums necessary to cover the costs of those at 
high risk. The remark about the '^responsibility" of insurers suggests 
that it is an obligation to refuse to underwrite those at high risk. 

The argument from actuarial fairness confuses actuarial fairness 
with moral fairness or just distribution. These are different notions: ac- 
tuarial fairness is neither a necessary nor a sufficient condition for 
moral fairness or justice in an insurance scheme, especially in a health 
insurance scheme. To forge the link this argument does between 
fairness and actuarial fairness presupposes that individuals are enti- 
ded to benefit from any of their inchvidual differences, especially 
their different risks for disease and disability. This presupposition is 
not only highly controversial, it is fialse. 

To get fi'om the merely descriptive notion of actuarial Durness, 
which has no justificatory force, to the moral claim about fairness 
foimd in the insurer's argument, we need to add some moral as- 
sumptions. Specifically, we have to add the strong assumption that 
individuals should be free to pursue the economic advantage that 
derives from any of their individual traits, including their proneness 
to disease and disability. The strong assumption might be used in an 
argiunent that echoes some recent work on distributive justice. First, 
individual differences — ^any individual differences — constitute some 
of an individual's personal assets. Second, people should be free to. 
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indeed are entided to, gain advantages from any of their personal 
assets. Third, social arrangements will be just only if they respect such 
liberties and entitiements. And fourth, specifically, individuals are 
entided to have markets, including medical insurance markets, struc- 
tured in such a way that they can pursue the advantages that can 
derive from their personal assets. 

This skeletal argument can be elaborated, and the strong assump- 
tion it contains be defended (or attacked), in quite different ways 
within different theories of justice. For example, Nozick's libertari- 
anism begins with certain assumptions about property rights and the 
degree to which certain liberties, such as the liberty to exchange one's 
marketable abilities or traits for personal advantage, must be respect- 
ed even in the face of what many take to be overriding social goals.^ 
Consequentiy, actuarially unfair schemes confiscate property without 
consent. Other political philosophers claim that just arrangements 
are the result of a bargain made by rational people who want to divide 
the benefits of mutual cooperation.® On this view, bargainers who 
have initial advantages in assets would only accept social arrange- 
ments that retain their relative advantages. As a result, bargainers 
might argue that just arrangements would preserve the advantages 
of those at low risk of disease through insurance markets that use 
standard underwriting practices. 

An important objection to both libertarian and bargaining ap- 
proaches is that the significant inequalities such theories justify can 
be traced back to initial inequalities for which there is littie moral 
justification. To avoid this problem, Rawls imagines a "hypothetical 
contract'* made by "free" and "equal" moral agents who are kept 
from knowing anything about their individual traits; they must select 
principles of justice that would work to everyone's advantage, includ- 
ing those who are worst off. Just which individual differences should 
be allowed to yield individual advantage thus becomes a matter for 
deliberation within the theory of justice, not a starting point for it.^ 
We now need an argument for why this model for selecting principles 
is fair to all people and why we should count its outcome as justified, 
since we can no longer claim they are justified by appealing to the 
interests of actual property holders or bargainers.^ 

The debate about the relevance of individual differences to the 
just distributions of social goods thus touches on deep issues about 
equality that lie at the heart of the conflict between alternative ap- 
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preaches to constructing and justifying theories of justice. Showing 
that the strong assumption about individual differences is deeply con- 
troversial at the level of the theory of justice is obviously not a refu- 
tation of the argument from actuarial £umess. Still, we now have 
good reason not to accept the assumption without a convincing ar- 
gument. 

As it stands, the strong sissumption is much too strong. Some in- 
dividual differences are ones we clearly think should not be allowed 
to yield advantage or disadvantage. In recent legislation in the United 
States, we have established a legal framework to reinforce these views 
about justice. For example, we believe that race or sex should not 
become a basis for advantage or disadvantage in the distribution of 
rights, Uberties, opportunities, or economic gain, even though these 
traits carry with them market advants^e and disadvantage. Thus, we 
reject, in its most general form, the view that all individusd differences 
can be a moral basis for advantage or disadvantage. 

Although we agree that race and sex are clearly unacceptable bases 
for advantage, we have less agreement about how to treat some other 
individual differences. We allow talents and skills, for example, to play 
a role in the generation of inequalities, and yet we tax those with the 
most highly rewarded talents and skills in ways that help those who 
lack them, at least to some extent. (Rawls asks for a redistribution or 
tax that makes those who are worst off as well as they can be; this 
goes beyond what we do in practice.) How much inequality we allow 
is controversial in practice, just as it is in theory. Some people, like 
Nozick, think that individuals are entitied to derive whatever advan- 
tages the market allows from their talents and skills, and they view 
income redistribution as an imjustifiable tax on talents and skills. 
Others, like Rawls, argue that talents and skills, such as intelligence 
or manual dexterity, are the results of a ''natural lottery,*' and that 
it is a matter of luck, not desert, who enjoys the family and social 
structures that encourage traits of character such as diligence neces- 
sary to refine one's basic talents. On this view, redistributive schemes 
are a morally obligatory form of social insurance that protects us 
against turning out to be among those who are worst off with regard 
to marketable talents and skills. 

Even among those philosophers who want to treat talents and skills 
as individual assets, only the strictest libertarians treat health status 
differences merely as "unfortunate*' variations and believe that there 
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is no social obligation to correct for the relative advantages and dis- 
advantages caused by disease or disability.^ The design of health care 
systems throughout most of the world rests on a rejection of the view 
that individuals should have the opportunity to gain economic ad- 
vantage from differences in their health risks. Despite variations in 
how these societies distribute the premium and tax burdens of fi- 
nancing universal health care insurance, the mixed system of the 
United States is nearly unique in allowing the degree of risks to play 
such a role. Far from being a self-evident or intuitively obvious moral 
principle, the strong assumption is widely rejected, both in theory 
and practice. 

Two further points about the practice of insurers and society 
strengthen the claim that we do not in fact treat actuarial fairness as 
a basic principle of distributive justice. If insurers thought it were 
such a basic principle, we might expect that they would try to develop 
and use all possible information about variations in risk among in- 
surees. But insurers use information about risks only when it is in their 
economic interest to do so. In effect, the principle actually underlying 
their practice is that we are entitled to benefit from our differences 
only if the market makes it profitable for insurers to provide such 
benefits. 

This market-based entidement can be construed as a principle of 
£umess only if we think the market is a fair procedure for drawing 
the distinctions we want to make. But, and this is the second point, 
we do not trust the market to draw the distinctions we think it is fair 
to make in this regard. We override appeals to actuarial fairness for 
many reasons in both medical and nonmedical insurance contexts. 
For example, we condemned "redlining" in the late 1970s as an 
unacceptable underwriting practice, although no one questioned its 
utility as a (rough) predictor of risks of loss. (A "red line" was drawn 
around a particular geographical area and its (largely minority) res- 
idents were then excluded from insurance or mortgages.) Similarly, 
unisex rating is a rejection of an actuarially fair and efficient method 
of underwriting and pricing groups at differential risk, but we here 
override standard underwriting practices because we give more im- 
portance to a principle of distributive justice ensuring equal treat- 
ment of groups that are the traditional targets of discrimination. Sim- 
ilarly, some states have established insurance pools that guarantee no 
one is deemed uninsurable because of prior medical condition or 
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high risk classification. Where such pools are funded by insurance 
premiums paid by low risk individuals, we simply have an enforced 
"subsidy** from those at low risk to those at high risk, overriding 

concerns about actuarial fairness. Our practice shows that we do not 
believe that actuarial fairness is a basic requirement of justice. 

There is, however, a more compelling argument for rejecting the 
view that health insurance must be structured so that individuals can 
derive benefits from their differences in medical risks. Health care 
does many things for people: it extends life, reduces suffering, pro- 
vides information and assurance, and in other ways improves the 
quality of life. Nevertheless, it has one general function of overriding 
importance for piuposes of justice: it maintains, restores, or compen- 
sates for the loss of — ^in short, protects — ^functioning that is normal 
for a member of oiu* species. Normal functioning is a crucial deter- 
minant of the opportunities open to an individual since disease or 
disability shrink the range of opportunities that would otherwise have 
been available to someone with particular talents and skills in a given 
society. Since justice requires that we protect fair equality of opportunity 
for individuals in a society, it requires that we design health care 
institutions, including their method of reimbursement, so that they 
protect opportunity as well as possible within reasonable limits on 
resoiu-ces.^" Specifically, justice requires that there be no financial 
barriers to access to care and that the system allocate its limited re- 
sources so that they work effectively to protect normal functioning 
and thus fair equality of opportunity. In fact, we get a rough way to 
assess the importance of particular health care services, namely, by 
their effect on the normal opportunity range. Any general theory of 
justice that includes a strong principle protecting fair equality of op- 
portunity will be able to incorporate my account of justice and health 
care. 

The view I have been sketching involves rejecting the argument 
from actuarial fairness. A health care system is just provided that it 
protects fair equality of opportunity. Our system uses standard un- 
derwriting practices, but it fails to protect equal opportimity since 
access to care depends on ability to pay. Therefore, these underwrit- 
ing practices are not a sufficient condition for ensuring that the sys- 
tem is just It will be clear from what follows that these practices are 
not a necessary condition either. 

The most common way to try to meet social obligations regarding 
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access to health care is to institute a universal, compulsory national 
health insurance scheme. Under social insurance schemes, prior 
medical conditions and risk classification cannot serve as the basis 
for underwriting or pricing insurance coverage. Rather, because so- 
ciety acts on its obligation to meet all reasonable health care needs, 
within limits on resources, there will be subsidies from the well to the 
ill and from low risk to high risk individuals, as well as from the rich 
to the poor. The social insurance scheme thus requires what a private 
market for health insurance would condemn as actuarially unfair. 
This point is independent of whether the national health insurance 
scheme includes a sector with private insurance. The German and 
Dutch systems, for example, have many private insurers, but they are 
prohibited from using standard underwriting practices. 

From the perspective of a private insurer in our mixed system, 
denying coverage to those at high risk seems completely unproble- 
matic ("you cannot buy fire insurance once the engines are on the 
way"). But this perspective is persuasive only if the central function 
of health insurance is risk management. Since health insurance has 
a different social function — ^protecting equality of opportunity by 
guaranteeing access to an appropriate array of medical services — 
then there is a clear mismatch between standard underwriting prac- 
tices and the social function of health insurance. A just, purely public 
health insurance system thus leaves no room for the notion of actu- 
arial fairness. 

Ironically, a just but mixed public and private health insurance 
system makes actuarial fairness a largely illusory, perhaps even decep- 
tive, notion. Suppose that high risk individuals, such as those with a 
history of high blood pressure, are excluded from private insurance 
schemes in a mixed insurance system, for the kinds of reasons noted 
earlier. Since the system is just, however, these people will not be left 
uninsured, as many are in the United States today. They will be cov- 
ered by public insurance or by legally mandated high risk insurance 
pools subsidized by premiums from private insurance. Those lower 
risk individuals left in the private insurance schemes might think that 
actuarial fairness has protected them from higher premiums. But 
here is where their savings are largely illusory. The premiums of those 
in the private insurance schemes will either cross-subsidize the high 
risk individuals who are insured in the special high risk pools, or their 
taxes will cover the costs of insuring high risk individuals through 
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public schemes. Their actual insurance premiums are thus their pri- 
vate ones plus the share of their taxes that goes to public insurance. 

The main point of principle in a just mixed system is this: low risk 
individuals still share the burden of financing the health risks of high 
risk individuals. Fairness requires that these risks be shared, not, as 
the argument from actuarial fairness would have it, that they not be. 
In effect, health risks are not treated as economic assets and liabilities 
for the individual. 

The human genome project will generate information that insur- 
ers in our system will want to use in standard underwridng practices, 
not because they are greedy but because they respond to the incen- 
tives we have built into the design of our system. The argument I have 
offered says that such uses will make our system less fair and more 
unjust But the problem is not that new information will emerge from 
the genome project. In a national health insurance scheme that pro- 
hibits our morally unacceptable undenvriting practices, information 
about risks would not be used to exclude people from treatment but 
rather to improve counseling, education, and treatment. It is not the 
availability of the information that is bad but rather how our system 
forces us to use it. If we fail to correct the more basic injustice in the 
health care system, then singling out information from the genome 
project for special treatment would itself seem arbitrary. The problem 
must be corrected at its source — ^the design of our health care sys- 
tem — ^not simply where a new symptom of the injustice arises. 

CAN WE RETAIN THE TREATMENT VERSUS 
ENHANCEMENT DISTINCTION? 

We have social obligations to treat disease and disability because of 
their impact on opportunity, and so we should not accept the barriers 
to access that follow from standard underwriting practices. Are these 
obligations limited to treating disease and disability? Or does any 
condition that creates an inequality in opportunity for welfare or 
advantage among individuals give rise to claims on others? In reject- 
ing the argument from actuarial fairness, we countered an attack 
from the right on our social obUgations to treat disease and disabiUty. 
I want to consider now an attack from the left on the way I have 
formulated these obligations. The attack rests on the view that our 
egalitarian concerns require us to eliminate inequalities among peo- 
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pie that arise from many conditions other than disease and disabihty. 
In effect, it is a demand for a more radical version of equality of 
opportunity. In the context of health care, the attack takes the form 
of a challenge to the distinction between treatment and enhance- 
ment 

I suggested earlier that the genome project may provide us with 
information that will erode the distinction we often draw between 
uses of medical technology for treatment of disease and disability and 
uses that enhance human appearance or performance. This distinc- 
tion is closely connected to the frequently used, but poorly under- 
stood, concept of "medical necessity." Many public and private in- 
surance schemes in the United States (and Canada) claim to provide 
only medically necessary services: many services that involve only en- 
hancement (such as "cosmetic" surgery) are thus excluded from cov- 
erage on these grounds. I shall suggest in what follows that the treat- 
ment versus enhancement distinction does have a moral justification, 
at least relative to a standard way of thinking about equality of op- 
portunity. The genetic information about human variation provided 
by the genome project may make that distinction seem more arbi- 
trary, and to the extent that it does, it poses a challenge to the stan- 
dard model and the use to which I have put it in thinking about 
justice and health care. Of course, this is not a conceptually novel 
threat; viewed from the perspective of the attack from the left, the 
distinction and the standard model it depends on already seem ar- 
bitrary. But the new information may heighten the appearance of 
moral arbitrariness, and that is the reason for discussing the issue 
here. 

Many medical technologies, new and old, can alter people in ways 
they desire to be changed. When do we have a social obligation to 

ensure that such preferences are met? Do rights to health care in- 
clude entitlements to have those preferences met, resources permit- 
ting? What should insurance cover? 

The most inclusive answer to these questions would be that we have 
such obligations whenever someone desires to eliminate an un- 
wanted physical or mental condition. This would allow "subjective" 
preferences to place enormous demands on resources, making ev- 
eryone hostage to the extravagant tastes of everyone else." Since we 
generally do not believe it is medicine's task to make everyone equally 
happy, we reject this view and its implication that we should have to 
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pay for liposuction or face lifts. Instead, we think obligations arise 
only when medical treatments address more important problems. 
The stance we thus take about medicine is compatible with reject- 
ing, as Rawls and Dworkin do, a broad form of egalitarianism that 
would require us to ensure the equal welfsire or happiness of all in- 
dividuals." 

A less inclusive answer would be that we have obligations to provide 
medical care whenever people desire to eliminate conditions that put 
them at some disadvantage. The notion of disadvantage is meant to 
be objective, including some forms of suffering as well as the com- 
petitive disadvantages that result from the lack of capabilities, such 
as marketable talents or skills. This view has some initial moral appeal 
when the disadvantages are not our fault or the (even unlucky) result 
of our prior choices. Our egalitarian inclinations may incline us to 
think we owe something toward eliminating them.^^ If we adopt such 
a radical view — the left position I referred to earlier — we may have 
to assign medicine a much greater a role as a social equalizer than 
we now assign it At least currently, it is not medicine's task to make 
everyone an equal competitor, wherever possible eliminating all in- 
equalities in the distribution of talents and skills or other capabili- 
ties.'** 

A more modest answer, one that tends to match a wide range of 
our practices, including our insurance practices, is that we have ob- 
ligations to provide services whenever someone desires that a medical 
need be met. Generally, this is taken to mean that the service involves 
treatment of a disease or disability, where disease and disability are seen 
as departures from species-typical normal functional organization or 
functioning.'^ Characterizing medical need in this way implies a con- 
trast between uses of medical services that ^mz^ disease (or disability) 
conditions and uses that merely enhance human performance or ap- 
pearance. Enhancement does not meet a medical need even where 
the service may correct for a competitive disadvantage that does not 
result from prior choices. Accordingly, medicine has the role of mak- 
ing people normal competitors, not equal competitors; this role fits, I 
shall claim, with the standard model for thinking about equality of 
opportunity. 

Despite its wide appeal, the distinction between treatment and en- 
hancement may seem arbitrary in light of hard cases such as these: 
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Johnny is a short 11-year-old boy with documented GH [growth hor- 
mone] deficienq^ resulting from a brain tumor. His parents are of average 
height. His predicted adult height without GH treatment is approximately 
160 cm (5 feet 3 inches). 

Billy is a short 1 1 -year-old boy with normal GH secretion according to 
current testing methods. However, his parents are extremely short, and 
he has a predicted adult height of 160 cm (5 feet 3 inches).'^ 

These cases make the distinction seem arbitrary for several reasons. 
First, Johnny and Billy will suffer disadvantage equally if they are not 
treated. There is no reason to think the difference in the underlying 
causes of their shortness will lead people to treat them in ways that 
make one happier or more advantaged than the other. Second, al- 
though Johnny is short because of dysfunction whereas Billy is short 
because of his (normal) genotype, both are short through no choice 
or fault of their own. The shortness is in both cases the result of a 
biological "natural lottery." Both thus seem to suffer undeserved 
disadvantages. Third, Billy's preference for greater height, just like 
Johnny's, is a preference that most people hold; it is not peculiar, 
idiosyncratic, or extravagant. Indeed, it is a response to a social prej- 
udice, "heigh tism." The prejudice is what we should condemn, not 
the fact that they both form an "expensive taste" in reaction to it. 

Cases such as these raise the following question: does the concept 
of disease underlying the treatment versus enhancement distinction 
force us to treat relevantiy similar cases in dissimilar ways? Are we 
violating the old Aristotelian requirement that justice requires treat- 
ing like cases similarly? Is dissimilar treatment unfair or imjust? 

Despite the challenge of hard cases, the treatment versus enhance- 
ment distinction should play a role in deciding what obligations we 
have to provide medical services. To show that this distinction is not 
arbitrary from the viewpoint of justice, despite the hard cases, 1 shall 
argue that it fits better than do alternatives with what I call the stan- 
dard modelioY thinking about equality of opportunity. Of course, the 
standard model may itself be indefensible, a point I will return to 
shordy. First, though, I want to show that the standard model helps 
specify a reasonable limit on the central task of health care. 

Earlier I noted that disease and disability restrict the range of op- 
portunities open to an individual. Health care services maintain, re- 
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store, and compensate for losses of function that result from disease 
and disability. They thus restore people to the range of capabilities 
they could be expected to have had without disease or disability, given 
their allotment of talents and skills. Our standard model for thinking 
about equality of opportunity thus depends on taking as a given the 
fact that talents and skills and other capabilities are not distributed equally 
among people. Some people are better at some things than others. 
Accordingly, we ensure people /azr equality of opportunity if we judge 
them by their capabiUties while ignoring "morally irrelevant" traits 
such as sex or race when we place people in schools, jobs, and offices. 
Often, however, we must correct for cases in which capabilities have 
been misdeveloped through racist, sexist, or other discriminatory 
practices. Similarly, by preventing or treating disease and disability, 
we can correct for impairment of the capabilities people would oth- 
erwise have. The standard model does not call for eliminating differ- 
ences in normal capabilities in general, let alone through medical 
enhancement. 

This limitation of the standard model can appear arbitrary. As I 
noted earlier, our capabilities are themselves the result of a natural 
and social lottery, and we do not "deserve" them. We just are for- 
tunate or unfortunate in having them. We can mitigate this under- 
lying arbitrariness somewhat as follows. Those who are better en- 
dowed with marketable capabilities are likely to enjoy more goods 
such as income, wealth, and power. If we constrain inequalities in 
these goods so that those who are worst o£f do as well as possible, 
considering all alternatives, then social cooperation will work to the 
benefit of all.^^ Still, this constraint does not eliminate all inequalities 
in the individual capabilities or in the resulting opportunities indi- 
viduals enjoy, especially since we are enjoined to judge people by 
their capabilities and not by their "morally irrelevant" traits such as 
sex or race. If our egalitarian concerns require that we strive to give 
people equal capabilities, wherever technologically feasible, then we 
should not settie for mitigating the effects of the normal distribution 
of capabilities, as proponents of the standard model of equality of 
opportunity would have it^^ Rejecting the standard model pushes us 
toward equalizing all differences in capabilities; from that perspec- 
tive, the distinction between treatment and enhancement has no 
point, at least where enhancement is aimed at equalizing capabilities. 

Information from the genome project might make the distinction 
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between disease (including genetic disease) and the normal distri- 
bution of capabilities seem more arbitrary. Suppose we learn that 
some particular pattern of genes explains the extreme shortness of 
Billy, the child who was not deficient in growth hormone. That is, we 
learn just which "losing numbers*' in the natural lottery placed Billy 
in the bottom one percent of the normal distribution for height 
Identifying these genes may then tempt us to think of them as "bad** 
ones: they lead to Billy's unhappiness or disadvantage in a "heightist" 
world. We will then be sorely tempted to think of them very much 
on the model of genetic defects or diseases, especially if they work 
through mechanisms that have some analogy to pathological defects. 
In other words, we will be tempted to medicalize what we have hith- 
erto considered normal. What, after all, allows us to treat the "bad 
genes" differentiy from genes that lead to growth hormone defi- 
ciency or to receptor insensidvity to grown hormone? If we can rem- 
edy the effects of these genes with growth hormone treatment or 
other treatments, including genetic tampering, we might think it 
quite arbitrary to maintain the treatment versus enhancement dis- 
tinction. 

I want to offer several points as a limited defense of the standard 
model and the treatment versus enhancement distinction. Both ver- 
sions of equality of opportunity, the standard model and the more 
radical one that requires equalizing capabilities, seem to appeal to 
the same underlying intuition — that advantages and disadvantages 
resulting from the natural lottery are not themselves deserved. But 
they use the intuition differentiy. The standard model suggests we 
mitigate the effects of normally distributed capabilities through re- 
strictions on other inequalities we allow. Since some inequality in 
capabilities is a fact of life, the task is to mitigate their effects while 
adopting principles that let everyone benefit from social cooperation. 
The criticism from the left rests far more weight on the underlying 
intuition: it says that wherever possible we must actually try to reduce 
variance in the distribution of capabilities, equalizing them wherever 
possible. I believe that the standard model better captures our actual 
concerns about equality than the more radical version. (Of course, 
our actual concerns may be too limited, so this is not a conclusive 
argument) 

Some supporting evidence for this point derives from our moral 
beliefs and practices concerning health care. We regard medical serv- 
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ices as meeting urgent needsyfhen they are aimed at restoring or main- 
taining "normal functioning.** Our consensus about where to draw 
the line focuses on eliminating disease and disabiUty. We akeady have 
many technologies that can enhance functioning for individuals, 

even giving them advantages (such as beauty or athletic perform- 
ance) they previously did not have. But we generally resist assimilat- 
ing these cases of enhancement to cases of treatment because we do 
not see them as meeting important needs. Although these enhancing 
services alter traits that may be the results of a natural lottery, they 
involve optimizing capabilities that are not departures from normal 
functional organization or functioning. 

Of course, what makes the case of Billy and Johnny problematic is 
tiiat tiiey botii suffer equal disadvantage as a result of tiie natural 
lottery (and social prejudice). But there is justification for adhering 
to a distinction that captures and sustains social agreement on im- 
portant matters, even if the distinction seems arbitrary in isolated 
hard cases. The line between treatment and enhancement is gener- 
ally uncontroversial and ascertainable through publicly accepted 
methods, such as those ot the biomedical sciences. Being able to draw 
a line in this way allows us to refer counterfactually in a relatively 
clear and objective way to the range of opportunities a person would 
have had in the absence of disease and disability; it facilitates public 
agreement. Because of these virtues, not every hard case counts as a 
counterexample that warrants overturning the distinction. 

The "equsd capabilities" approach, bolstered by new information 
from the genome project, is likely to undermine agreement on the 
importance of meeting medical needs. According to it, we would now 
have many more such needs, for much of what we now take to be 
normal would become conditions in need of rectification. Since we 
are far less likely to think that it is "urgent" to correct the effects of 
these newly labeled "bad genes," shifting away from the standard 
model is likely to undermine consensus on the moral importance of 
health care. 

Will it be possible to hold the line? Some relief may come from a 
more careful attempt to examine the distinction between genetic dis- 
ease and normal variation. This may enable us to offer a theoretical 
justification, coming out of the biological sciences, for a baseline dis- 
tinction. It is important to note that I am not trying to save the appeal 
to a natural baseline here because there is something magical or 
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metaphysically basic about it. Nor am I violating Hume's injunction 
against deriving "ought" from **is." Rather, the natural baseline both 
facilitates and reflects moral agreement about the urgency of medical 
care. I also believe there is moral justification for limiting in some 
ways the task involved in protecting equality of opportunity, otherwise 
it will be discredited as too demanding an ideal. If, however, no the- 
oretical justification is forthcoming that lets us distinguish "bad" (or 
nonoptimal) genes from genetic disease, then we will have to give 
more complex justifications for drawing the Une between cases in 
which we have obligations to provide services and those in which we 
do not. My claim is simply that it will be harder to reach consensus 
on these justifications without the ability to appeal to a natural base- 
line, however imperfectly drawn. 

I have been offering reasons not to expand our goals in protect- 
ing equality of opportunity from the more limited ones of the stan- 
dard model to the more encompassing one of equalizing capabilities. 
Nevertheless, our obligations to provide medical services need not 
derive solely from the concerns about equality of opportunity that I 
have argued are central. For example, I think we have compelling 
reasons for providing public funding of nontherapeutic abortions 
that go beyond their importance for preventive health care. Similarly, 
suppose an inexpensive treatment became available for improving 
cognitive capabilities in childhood; administering it would greatly 
enhance the results of education, close the gap between poor but 
"normal" students and others, and contribute greatiy to social pro- 
ductivity. We might then have compelling reasons to seek enhance- 
ment in this way, even if they differ from our standard justification 
for the importance of health care. Of course, we already have excel- 
lent reasons for putting more resources into education, yet we do 
not, despite the fact that our failure to do so results in misdeveloped 
talents and skills along race and class lines. 



GENES AND RESPONSIBILITY FOR HEALTH 

We now acknowledge that lifestyle choices about diet, exercise, and 
drug and alcohol abuse play a significant role in our risks for cardi- 
ovascular disease, cancer, and other diseases. Throughout the last 
decade, a cult of health fitness has gripped millions of Americans, 
although it is more prominent among the better-off socioeconomic 
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groups. There is significant media and peer pressure to reduce smok- 
ing, alcohol consumption, and fat in diets, all around the theme of 
"taking responsibility for health." No doubt this movement will re- 
duce the health risks for many people, and it is therefore beneficial 
on the whole. But the genome project is likely to reveal to us many 
unsuspected genetic influences on the risks for major "lifestyle" dis- 
eases, including addictions. It will then be the case that some people 
who have low risk genotypes can engage with few ill effects in what 
would be highly risky lifestyle choices for others. For example, some 
people who smoke may be more susceptible to addiction than others; 
among those who smoke, some may be more susceptible to lung can- 
cer or other diseases than others. Conversely, people who follow low 
risk regimens with nearly religious fervor may reduce their risks only 
marginally if they have genotypes that predispose them to be at 
higher risk for these conditions. What are we to say about "respon- 
sibility for health" when the effects of responsible acdon are so var- 
ied? 

As genetic information becomes more available, it is likely to have 
two effects on motivation. Some people may think that the risks they 
face are really "in the cards" and that there is litde point to making 
life less pleasant when there is only a modest effect for them on 
overall risks. Others will draw the opposite conclusion: it will become 
imperative for them to devote extra effort to reducing the high risks 
they face. Their genes have put the ball in their court. It is difficult 
to say which of these effects on motivation will be greater, but there 
is some chance that public concern with taking responsibility for life- 
style choices will be reduced or fragmented by the discovery of sig- 
nificant genetic components. Similarly, our motivation to clean up 
the workplace, protecting workers against hazardous materials, may 
be reduced if we learn that some people are genotypically more sen- 
sitive to those hazards than others; we might then think it simply 
better to remove the more sensitive individuals from the workplace.'^ 
If new information coming from the genome project builds — delib- 
erately or inadvertentiy — ^public belief in genetic determinism, then 
it is more likely that people will feel there is litde they can do to 
protect themselves or susceptible workers. Unfortunately, as Richard 
Lewontin has noted, in their enthusiasm to promote the genome 
project, many of those with intellectual or economic interests in its 
success have said misleading things that promote beliefs in genetic 
determinism.^ 
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There are corollary judgments third parties will make about re- 
sponsibility. Some will see the presence of a large genetic influence 
on risks as an excusing condition. People who do litde to modify their 
high risks will be excused on the grounds that there is really littie 
they C2U1 do. Their best efforts will not reduce their risks to the levels 
faced by those with "good" genes who can eat, drink, and be merry 
at low risk. After all, how can we expect people to remain committed 
to being responsible for their health when so much of the effect is 
out of their hands? Others will say that the obligation to reduce risks 
is even greater for those whose genotype puts them at higher risk. It 
is bad enough that their genes place higher burdens on them and 
others; it is even worse if they know they impose those burdens and 
do not do what they can to reduce them. That is, there is a strong 
temptation to blame the victim. (As with the effects on motivation, 
there are also corresponding changes in third-party attitudes toward 
occupational hazards.) 

Two issues of policy may emerge. First, the appearance of infor- 
mation about genotypic contributions may tend to fragment the pub- 
lic concern about responsibility for health. This is a bad effect we 
must try to counter. We should preserve and broaden the movement 
that encourages people to adopt healthy lifestyle choices and that will 
mean educating people carefully so that the new information about 
genotype does not reinforce belief in genetic determinism. Health 
risks are phenotypic: they result from the interaction of genotype and 
environment, including our lifestyle choices. Even strong genotypic 
effects can be countered by crucial environmental interventions 
(such as changing diet to reduce the effects of phenylketonuria). 
Though the urgency of this message may differ for people with dif- 
ferent genotypes, and though the incentives may vary as well, there 
is still an effect of lifestyle choices that will have to be carefully doc- 
umented and made the basis of continuing education and even in- 
centives, such as through discounts on life insurance. Of course, the 
effort to retain such incentives will be set back if genetic screening 
for life insurance produces a different set of rewards and punish- 
ments. 

Second, there maybe a reduction in the temptation to blame those 
who become ill from diseases for which there is a significant lifestyle 
component. This would be a positive effect of new genetic informa- 
tion about human variation, a modest reduction in the temptation 
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to blame the victim. We would be less tempted to look at anyone with 
coronary artery disease or even alcoholism as paying the price for 
their lifestj^le sins. We would be in a weaker position to resent the 

burdens they impose on us since they may have been at higher risk 
than average no matter what their lifestyle choices. Whether this pos- 
itive effect emerges, however, depends on facts about the structure 
of our health care system. If we retain a private insurance sector that 
is free to engage in standard underwriting practices, then, for the 
reasons discussed earlier, economic forces will work against our will- 
ingpiess to share risks and the burdens of disease collectively. 



CONCLUSIONS 

I have argued for the following specific answers to the three questions 
raised by new information about individual variation. First, although 
we may better predict which individuals are prone to certain diseases, 
and thus which individuals are worse insurance risks, justice requires 
that we not use this information in ways that make it more difficult 
for such people to obtain appropriate health care. This means we 
should revamp our insurance system so that it does not exclude those 
at high risk from adequate coverage. Drawing this conclusion re- 
quired showing that individuals are not entided to benefit econom- 
ically firom all their genetically based advantages. Second, despite the 
fact that new information about genotypes may throw light on the 
genetic factors contributing to below average (but still normal) ap- 
pearance or fiinction, we can still draw a plausible distinction be- 
tween treatment and enhancement and give priority to medical treat- 
ments rather than enhancements. That is, we can still uphold a 
rationing principle we currently employ. Third, we should not be 
mislead into accepting genetic determinism, for doing so may un- 
dermine our support for plausible beliefs about responsibility for 
health. Finding out that some people are genotypically more suscep- 
tible to diseases that also have a lifestyle component does not imply 
that we should ignore the effect of environment on phenotype. 

Some general points deserve emphasis, byway of conclusion. None 
of these questions is truly novel: each is raised by current practices, 
independentiy of the human genome project Nevertheless, each is 
sharpened and made more urgent by information we obtain about 
the genome. The information we obtain from the genome project is 
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by itself neither good nor bad; what we do with it determines its value. 
Better information about the risk of disease can lead to better pre- 
vention or treatment— or it can be used to exclude people from in- 
surance. Better information about genetically increased risks can be 
used to focus attention on the importance or lifestyle choices; the 
information can be used to educate and support or to blame and 
punish. Finally, the structure of our institutions may incline us or 
tempt us to use the information lor good or for bad purposes. An 
insurance system that endorses standard underwriting practices 
makes it look "natural" to place extra economic burdens on those 
at greater risk for disease; an insurance system that treats risks as a 
collective, not individual liability, does the opposite. Justice requires 
that we share certain risks, and so it behooves us to reform some of 
our institutions. Unfortunately, if we do not strive for just institutions, 
potentially useful information, such as that deriving from the genome 
project, is readily put to unjust purposes. 
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JUST GENETICS 
A Problem Agenda 

Leonard M, Fleck 



As I prepared to write this essay, the image that forced itself upon 
my mind was one of those ancient maps whose known world was 
framed with the words Terra Incognita. The more I considered the 
problem of justice in connection with emerging genetic technologies, 
the more I felt I was entering a territory that was largely unknown. 
Hence, this essay can be considered nothing more than a preliminary 
exploration of that territory. I shall feel that I have made a useful 
contribution if I can identify and articulate some of the distinctive 
problems of justice that are raised by the genetic technologies that 
are emerging in the wake of the human genome project. 

It might be useful at this point to mention the mjyor working 
hypotheses that are shaping this essay. First, many of these emerging 
genetic technologies cannot be thought of, morally speaking, as sim- 
ply another advanced medical technology competing for resources 
in the medical marketplace. That is, if our society were to withdraw 
all research funding for the development of a totally implantable 
artificial heart, the result being that it would be very improbable that 
such a device would ever come into existence, we would have treated 
no one unjustly in our society. But I am inclined to argue that, at 
least for some emerging genetic technologies, this would not be true. 
That is, there are powerful considerations of justice that would re- 
quire the development and dissemination of some emerging genetic 
technologies.^ 

Second, if is true that genetic technologies are not merely another 
medical technology without claim to moral priority, then perhaps we 
ought to think about this collection of moral issues in terms of a 
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"sphere of genetic justice." Here I make an appeal to Michael Wal- 
zer's metaphor of "spheres of justice. I think Walzer's pluralistic 
conception of justice represents a useful corrective to grand theories 
of justice that have a certain allure for philosophers. Deductive rea- 
soning from any of these grand theories of justice will rarely yield 
moral resolution regarding, for example, problems of genetic justice. 
In other essays I have argued that there is a unique cast to problems 
of justice in the field of health care in general, and hence, we ought 
to think in terms of a sphere of health care justice.^ Genetic justice might 
be seen as a subset of that larger sphere. 

At this point, however, I should mention that I am less than com- 
fortable with the sphere analogy, which suggests a neatness and iso- 
lation that is false to both our moral practice and an adequate con- 
ceptualization of health care justice. My preferred metaphor for 
genetic justice would be tiiat of an urban neighborhood, which has 
rougher shifting boundaries and which is part of the urban megalop- 
olis that is health care justice. There are lots of internal connections 
among the neighborhoods and suburbs that make up the megalop- 
olis, which is to say that there are moral considerations that link up 
the neighborhoods of health care justice, but there are also distinc- 
tive qualities of the neighborhood or suburb that give it a character 
of its own. If I were to push the analogy one step further, then we 
might think of genetic justice as being a new suburb we are planning. 
Our choices are constrained by the street system and utilities that are 
adjacent, and by zoning, environmental, topological, and economic 
considerations, among others. But there is still room for considerable 
creativity with respect to the layout of that suburb, and the creative 
possibilities are enhanced by emerging building technologies. It is 
similarly the case with respect to the moral judgments and moral 
practices that will constitute our sense of genetic justice. The large- 
scale moral framework that seems most attuned to this analogy is that 
of Rawls' Kantian constructivism.* The slogan that best epitomizes 
this moral framework is that justice is political, not metaphysical.^ 

Third, philosophers have for the most part been enamoured with 
ideal conceptions of justice. There may be good logical and philo- 
sophical reasons why such debates are important, but these debates 
seem to do littie by way of resolving concrete problems of medical or 
moral practice and public policy. From the perspective of ideal jus- 
tice, all our public policy choices are morally flawed, and in some 
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sense, unjust. A conclusion such as this is neither practically nor mor- 
ally helpful. More accurately, it is pernicious if it encourages moral 
scepticism and indifiference or arbitrariness. What I have argued for 
as an alternative are nonideal frameworks of justice.® This is what I 
believe is needed if we are to address intelligently and effectively the 
problems of genetic justice. When we adopt a nonideal framework, 
then we will be able to determine whether a specific resolution of a 
specific problem of genetic justice is "just enough." That is, we will 
be able to judge whether our proposed resolution justifiably repre- 
sents a moral improvement over the current state of affairs, which is 
what often will be sufficient to warrant moral approbation. 

One additional methodological point needs to be made. In moral 
practice, it is usually more difficult to achieve agreement on what 
justice positively requires of us regarding some redistribution of re- 
sources, as opposed to what justice negatively requires. That is, it seems 
easier to achieve agreement that a certain state of affairs is seriously 
unjust than to achieve agreement regarding the preferred just state 
of affairs that must replace the unjust state of affairs. For example, 
there is broad agreement among health economists, health policy 
analysts, and moral philosophers that the large tax subsidy we provide 
to the middle class for the purchase of health insurance benefits is 
seriously unjust. In 1992, this was a tax subsidy of about $64 billion, 
which is what federal and state governments would have collected in 
additional taxes if our health insurance had been taxed as income. 
The injustice is that seventy percent of those without health insurance 
in our society are working — ^but at low wage jobs that do not offer 
health insurance as a benefit. That means these individuals would 
have to purchase health insurance with after-tax dollars, which means 
their health insurance, if they could afford it, would have a forty 
percent premium attached to it. Yet these individuals, who are cer- 
tainly less well off than the middle class, have helped to subsidize the 
middle class. It is difficult to imagine any conception of health care 
justice that would see this as a just state of affairs. The point here is 
that we should not minimize the moral importance of such negative 
moral agreement. If we can identify clear injustices with respect to 
the use or dissemination of emerging genetic technologies, then we 
will have made some moral progress. 

Fourth, though the focus of this essay is on justice as a moral con- 
cern regarding emerging genetic technologies, the fact is that justice 
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is not the only moral value that counts. One of the problems that has 
to be addressed is how we balance considerations of justice against 
other equally important moral considerations in this area. Again, my 
objective here will be to identify and map some of these moral con- 
flicts as opposed to offering premature resolutions. In particular, I 
shall focus on possible conflicts between justice and liberalism re- 
garding these emerging genetic technologies. Nozick and Rawls are 
generally viewed as offering diametrically opposed conceptions of 
justice, though in fact both offer what are described as "Uberal" con- 
ceptions of justice. I take some of the essential features of a liberal 
conception of justice to be the following: (1) a strong emphasis on 
individual rights; (2) respect by the state for a zone of privacy and 
individual liberty marked out by these rights claims, a zone in which 
the state will not interfere and in which individuals can make choices 
regarding their lives in accord with their individual conceptions of 
the good; (3) official state neutrality with respect to competing con- 
ceptions of the good; and (4) state commitment to expanding the 
domain of liberty as much as is compatible with respect for the rights 
of all. As we shall see, there are a number of emerging genetic tech- 
nological possibilities that will severely challenge the compatibility of 
Uberalism and genetic justice. 

JUSTICE AND EMERGING MEDICAL TECHNOLOGIES 

After we have completed the task of mapping the himian genome, 
would we be treating anyone imjustiy if, say, we decided that no more 
research funds would be used to continue the development of a 
broad range of emerging genetic technologies? To make this sce- 
nario somewhat plausible, we could imagine that all the large health 
insurance companies in the United States had agreed that no policies 
would be issued that provided coverage for such technologies to be 
applied in health care settings; that would effectively squelch the 
profit motive. If the federal government endorsed this action as a way 
of gaining some control on escalating health costs, could the govern- 
ment be justifiably accused of having acted unjustiy? There is consid- 
erable evidence to suggest that roughly half the problem of escalating 
health costs is attributable to these expensive emerging medical tech- 
nologies.'^ Further, the claim might be advanced that no one really 
has a just claim to any of these emerging medical technologies, that 
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it is a matter of social beneficence as to which, if any, of these tech- 
nologies are nurtured and developed, and that so long as decisions 
about which technologies to support are not a product of obvious 
discriminator) judgment, no one has been treated unfairly. 

In responding to the issue that has been raised, I want to begin by 
largely endorsing this last claim. That is, no one has been treated 
unjustly if, for example, society chooses not to develop a totally im- 
plantable artificial heart with the result that 350,000 people continue 
to die each year whose lives could have been extended by an addi- 
tional five years if they had had access to that device. Having said 
that, however, I will also argue that at least some emerging genetic 
technologies belong in a special moral category because they do raise 
concerns of justice that must be explicidy addressed. Given limita- 
tions of space, we can only make some crude distinctions here, but 
they are still useful. We should distinguish, for example, emerging 
genetic testing technology from emerging gene therapy technology 
that is somatically focused from emerging germ-line genetic tech- 
nology. Further, we should distinguish genetic tests that might be 
applied to adults for diagnostic purposes from those that might be 
applied to early fetuses from those that might be applied to four-cell 
embryos. For reasons that are explained later, I will argue that em- 
bryonic genetic testing and embryonic genetic engineering involve 
prima facie claims of justice. 

What moral arguments can be given for saying that we, as a society, 
have not treated anyone unjusdy if we refuse to provide any more 
funding for the development of a totally implantable artificial heart, 
the result being that such a device is likely never to be developed? If 
this means that 350,000 people each year will die from heart disease 
who otherwise would have had the opportunity for five extra years of 
life on average, then it seems that this ought to be cause for moral 
concern. However, I will argue that all these deaths might be unfor- 
tunate, as is true for any premature death, but not unjust. First, for 
all practical purposes, virtually all Americans are at risk for heart 
disease. Hence, failing to fund continued development of the totally 
implantable artificial heart does not represent arbitrary and unjusti- 
fied discrimination against some identifiable group of individuals, as 
would be the case if a white-dominated society refused to provide any 
research funds for sickle cell anemia, or some other disease that was 
especially burdensome to some disfavored group. Second, individuals 
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who suffer from heart disease have no special moral claims against 
society, as might be the case with coal miners who suffer from black 
lung disease, the argument being that they have exposed themselves 
to substantial health risks to satisfy the public interest in having cheap 
energy. Third, if a reasonable social objective is to use our health care 
system to save as many high quality life-years as possible within a lim- 
ited health budget, and if it is correct that this is an objective that 
proponents of utilitarian or Rawlsian contractarian or radically egal- 
itarian conceptions of justice could all endorse, then my judgment is 
that none of the proponents of these competing conceptions of jus- 
tice would see totally implantable artificial hearts as a morally oblig- 
atory means to that end because there were too many alternative 
medical therapies that could save more life-years (with equal moral 
claim) at a lower cost 

We can complete our moral analysis on this point by turning 
around our original question and asking, would there be anything 
unjust about continuing funding for totally implantable artificial 
hearts until they are successfidly developed? Here I would argue that 
a strong case can be made for saying that this would be unjust, not 
intrinsically, not in some possible health care systems in some very 
wealthy societies, but in the actual society that we find ourselves in 
today with the actual health policies we have in place for financing 
and distributing access to health care. Two contingent facts need to 
be noted here. First, the total cost of implanting a totally implantable 
artificial heart would be in the vicinity of $100,000 to $150,000 (in 
1990 dollars). Second, unlike natural heart transplants, for which 
there are something like natural limits on the nimiber that can be 
done (because it is related to the number of brain-dead head injury 
victims), there is no natural limit to the number of artificial hearts 
that might be produced. That limit would be determined by ability 
to pay. These are not the kinds of costs that most people could pay 
out of pocket, so it is reasonable to believe that the middle class would 
seek insurance protection through their employer-provided health 
benefit packages. This would drive up substantially the total cost of 
health care in our society, adding at least $30 billion per year to those 
costs. Both the middle class and businesses would try to find ways to 
reduce the burden of health costs to themselves, which they would 
do by squeezing funding for state Medicaid programs, which would 
mean that the poor would have less access to less adequate health 
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care, and by squeezing hospitals for discounts, which would mean 
that hospitals could not engage in traditional practices of cost shifting 
so that they could provide uncompensated care to the uninsured 
working poor, whose access to care and quality of care would then 
be greatiy compromised. (No one who reads this should think this is 
some fanciful philosophical scenario. This is essentially what is cur- 
rently happening in our health care system.)^ 

Finally, if there are increased costs for health benefits for the mid- 
dle class, then this means increased tax subsidies for the middle class 
as well, and those subsidies will be financed in part by the working 
poor, who will themselves be without health insurance and without 
access to totally implantable artificial hearts. In conclusion, if all this 
is true or very nearly true, then it seems any reasonable person would 
conclude that such an outcome is unjust; and if the dissemination of 
the totally implantable artificial heart would cause this to happen, 
then that would be an unjust technology to disseminate. Even a pro- 
ponent of a libertarian conception of justice would see this total state 
of affairs as being unjust. Certainly neither the working poor nor the 
very poor would autonomously ratify as fair or just the dissemination 
of the artificial heart in these circumstances. 



JUST GENETICS: THE CASE AGAINST GENETIC 

ENHANCEMENT TECHNOLOGIES 

We can now return to our original problem: should we think of 
emerging genetic technologies as being on a moral par with all man- 
ner of other expensive life-saving medical technologies? That is, so- 
cial beneficence might be understood as warranting social investment 
in the development and dissemination of these technologies but with- 
out considerations of justice that would require this. Alternatively, 
there are a large number of life-prolonging medical technologies that 
are competing for limited health resources, and society is free to use 
whatever criteria (moral or nonmoral) that seem reasonable, which 
is to say that emerging genetic technologies have no moral priority 
in this competition because they have no special moral status. As 
noted earlier, I will argue that considerations of justice do have rel- 
evance in this case and would warrant giving priority to some of these 
emerging genetic technologies. Specifically, I will argue that germ- 
line genetic engineering aimed at eliminating deleterious genes and 
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replacing them with their properly functioning version would have 
such priority. By way of contrast, I will also argue that genetic engi- 
neering aimed at enhancing the genetic structure of an embryo 
makes no just claim on health resources, partially for reasons analo- 
gous to those that would disallow development of the artificial heart 
and partially for reasons that are peculiar to the domain of genetic 
justice. 

I have in mind the following scenario: we have successfully devel- 
oped germ-Une genetic engineering. That is, we can take a four-cell 
embryo, place it under a very powerful scanning device hooked to a 
very powerful computer that analyzes its genetic structure, and iden- 
tify those genes that are most likely to have serious deleterious effects 
on its foture health, if it were allowed to develop and be bom. If its 
genetic structure is very badly flawed, then it is simply discarded. But 
if it has ten or twenty genes that can be replaced, then this is done 
quickly and efficiendy through the genetic engineering mechanisms 
that are available. 

If we wish, we can imagine two scenarios here. In scenario "A," 
we are very proficient in using the technology, but the cost in 1990 
dollars is still about $10,000 per engineered embryo. If every birth in 
the United States were so engineered, then the cost would be about 
$30 billion per year since there are roughly three million children 
bom each year here. In scenario *'B," we can imagine that we are 
not quite so proficient and the cost per engineered embryo is closer 
to $100,000. If every birth in America were to be engineered in that 
more cosUy scenario, then total costs would be about $300 billion per 
year, which is about forty-five percent of 1990 total health expendi- 
tures in the United States. 

Before going on, I would like to dispense with some anticipated 
reader nitpicking. First, some might object that I have offered a fan- 
ciful philosopher's scenario from which we can learn nothing useful 
or reliable from a moral standpoint. In response, I would be prepared 
to argue that this is more a futuristic than a fanciful scenario. The 
seminal technology is in place that suggests that what I have described 
is a real world possibihty.® Second, someone might argue that there 
is no perfectiy perspicuous way to identify "deleterious" genes. I am 
operating with an admittedly very simpleminded and reductivist im- 
derstanding of genes, failing to take into account the complex ways 
in which genetic heritage interacts with widely variable natural and 
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social environmental factors. This is a reasonable criticism, and 
hence, I stipulate that "deleterious genes" will refer here to those 
genes that virtually all reasonable individuals would judge consis- 
tently to cause very premature death or serious health problems that 
drastically compromise the capacity of an individual to carry out vir- 
tuaUy any near-normal life plan. Paradigm examples of the sort of 
genes I have in mind would be those for Huntington's disease, cystic 
fibrosis, or Tay-Sachs disease. Examples of the sort of genes I do not 
have in mind are those that might predispose an individual to coro- 
nary artery disease in the later stages of life. What I assume with 
respect to this latter example is that a predisposition is not a rigid 
determination, that individuals who knew themselves to be so dis- 
posed could modify their diet and lifestyle so as to minimize the ac- 
tual risk of serious disease. 

Third, I need to stress that for now I am talking about genetic 
engineering with respect to deleterious genes, as opposed to genetic 
engineering that would enhance genetically determined traits so that 
they might be expressed in a superior way rather than an average 
way, such as might be the case with memory skills. I will concede that 
there is an area of conceptual mushiness here, that sometimes a ge- 
netic modification can be described in either positive or negative 
terms, and that we may not have noncontroversial reasons for pre- 
ferring one description rather than another. Still, there are many 
other circumstances in which it will be clear that we are talking about 
genetic enhancement. 

I now wish to turn to a discussion of moral issues connected with 
genetic enhancement. My moral judgment in this regard is that it is 
much less likely that considerations of justice would require the de- 
velopment or dissemination of genetically enhancing technologies 
than technologies aimed at eliminating deleterious genes. Such ge- 
netically enhancing technologies are morally analogous to the devel- 
opment of totally implantable artificial hearts. Of course, someone 
might point out that if we are capable of eliminating deleterious 
genes and replacing them with their intact version, then it would 
require no radical technological innovation to replace a normal gene 
with a superior version of that gene. If this were true, then we would 
be faced with some serious and difficult problems of justice. The 
precise nature of these problems would depend upon the policies 
and practices in place for the financing and delivery of health care 
in our society. Let us consider two broad scenarios. 
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First, if this technology were paid for through private health in- 
surance provided by employers and a train of consequences followed 
similar to those previously described for the artificial heart, then the 
same moral conclusion would follow, namely, that the iminsured 
working poor and the very poor on Medicaid would have been 
treated unjusdy because the lot of those already well off had been 
improved at the expense of those who were already substantially less 
well off. 

Second, we could imagine that we had in place a system of national 
health insurance, say, a very comprehensive system such as exists in 
Canada in which all individuals had essentially the same package of 
health benefits. Then the question would be whether to include ge- 
netic enhancement engineering as part of that package. Depending 
upon the cost of that technology, it would displace other possible 
therapeutic interventions, some of which might have a stronger claim 
to inclusion in that package from the perspective of justice. If it were 
excluded from the package, then the issue would be whether there 
was anything unjust about permitting those with sufficient resources 
to purchase the technology for their future progeny. 

At first glance, it might seem that this would be no more morally 
problematic than sending one's children to elite private universities, 
the result being enhanced life opportunities to which less affluent 
parents would not have access for their children. But on more careful 
inspection there are more serious difficulties from the perspective of 
justice. After all, at least some children from economically impover- 
ished circumstances who are intellectually gifted and highly moti- 
vated are given scholarships that permit them to attend elite univer- 
sities and reap enhanced opportimities and rewards. This is what 
allows us as a society to pat ourselves on the back morally as com- 
mitted to fair equality of opporttmity. However, in the case of pri- 
vately purchased genetic enhancement technology, there are no 
equivalent structures of feir equality of opportunity. That is, no four- 
cell embryo has the opportunity to merit access to that technology. 
Rather, the actual dissemination of the technology is determined 
strictly by willingness and ability to pay. There are, of course, many 
goods in our society that are distributed in this way. However, we 
have to recall that we are talking about germ-line genetic engineer- 
ing. If the technology really does enhance native abiUties substantially 
and effectively, contributing greatiy to an enhanced sense of self- 
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esteem, then that expands greatly and JundamentaUy the range of op- 
portunities that will be available to that individual and presumably to 
the descendants of that individual This would create the very definite 
possibility of a genetically permanent "master class." And even if we 
imagined this as a benign, nonoppressive master class, as Attanasio 
seems to have in mind,*° this would still represent a prima facie unjust 
state of affairs because fair equality of opportunity would have been 
so significantly compromised. 

There is one final moral conundrum that needs to be mentioned 
under the national health insurance scenario for genetic enhance- 
ment technology. On the assumption that we would not want to be 
unjust in our genetic enhancement decisions, what moral landmarks 
would we use for assuring ourselves that we were being fair enough 
in our genetic enhancement decisions? Again, I remind the reader 
that we are talking about four-cell embryos. As Agich" and DeNicola*^ 
point out, the normal moral reference points we use in connection 
with justice are entirely absent. 

Does one four-cell embryo have any more of a just claim to an 
enhanced genetic endowment because of merit or desert or effort or 
productivity than any other? What about desire or respect for indi- 
vidual autonomy? This latter question has no obvious meaning in 
connection with a four-cell embryo, so we could hardly fail to treat 
this embryo justly if this is our moral reference point. The parents 
might well have strong preferences for such genetic enhancement, 
but it is not obvious that such preferences are suf[icient to generate 
just claims for this technology. 

Another common reference point for assessing just claims is need. 
Need as a moral reference point does have some applicability for our 
discussion in connection with deleterious genetic traits, although the 
connection is more indirect than direct. That is, the concept of need 
in health care requires some moral discipline so that needs are not 
just arbitrarily asserted. Callahan has observed, for example, that we 
tend to identify medical needs in our society in terms of whatever is 
at the edge of medical innovation, which procedure is useless for 
purposes of asserting the justness of competing claims.'^ By way of 
contrast, I think Daniels has got it right for the most part when he 
links needs that have a just claim to health resources with the degree 
to which fulfillment of such needs allows an individual to access a 
normal opportunity range in that society.^* Thus, there are obvious 
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ways in which cystic fibrosis or Tay-Sachs disease or a very large num- 
ber of other genetic disorders effectively block an individual's access 
to that normal opportunity range. To return to our discussion, how- 
ever, we are talking about genetic enhancement technologies, the kind 
of genetic interventions that might give an individual access to a su- 
perior opportunity range. Individuals may want to access that supe- 
rior opportunity range, but they do not need to access that range, in 
the sense of need that would generate claims of justice. 

Next, we might appeal to the concept of rights. I do not believe 
that a four-cell embryo has any rights at all, much less a right to an 
enhanced genetic endowment But for the sake of argument and 
analysis, I will assiune that such a right is a possibility, that it is a claim 
right and that it is rooted in some alleged interest that the embryo 
has in having an optimal range of life opportunities made available. 
If such a right exists, then we would have to specify somewhat pre- 
cisely what that right gives an embryo a just claim to. That is, we would 
have to have some way of knowing when that claim right had been 
satisfied. However, if we try to think this through, we will quickly find 
ourselves in a complete conceptual muddle because there is no ob- 
vious natural limit to what might count as adequate genetic enhance- 
ment Moreover, we are not just talking about some single genetic 
trait We could conceivably be talking about thousands of genetic 
traits. 

I would fiirther remind the reader that this thought experiment 

is occurring in the context of a Canadian-style national health insur- 
ance plan, which is to say that we would have to be concerned about 
fair treatment of all citizens in this society, or at least all four-cell 
embryos that are going to be born. Presumably, all those embryos 
would start out as very genetically diverse. If we were to protect that 
diversity, and there are very good biological, social, and moral reasons 
for wanting to do that, then how would we know what counted as 
''fair genetic enhancement" of these embryos relative to one an- 
other? There would be enormous diversity and, hence, incompara- 
bility in this regard. How would we know whether we had done too 
much or too littie in the way of genetic enhancement with respect to 
any given individual embryo? Life was a lot simpler when there was 
only the natural lottery, when all of us simply had to accept the fate 
that God or nature had imposed upon us. But if each and every ge- 
netic endowment is a product of human choice, then it seems we 
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have an inescapable (but impossible) responsibility to make those 
choices as fairly as possible. 

One further consideration is worthy of note: who exactly is the 
*'we'* that is supposed to have responsibility for making these choices 
for genetic enhancement? Is it some panel of experts who would have 
the moral right to shape in an absolutely fundamental and intimate 
way the lives of each and every future child, quite apart from the 
desires, preferences, and values of the parents of that child? That 
might be one way of ensuring a high degree of impartiality, but a 
high price would be paid in terms of other social values. Alternatively, 
we could allow parents to make their own genetic enhancement 
choices, although this would predictably yield substandal inequalities 
among those future children. Would the natural lottery be morally 
preferable from the perspective of justice, or at least the natural lot- 
tery stripped for the most part of deleterious genes? We turn now to 
answering that question. 



JUST GENETICS: THE CASE FOR NEGATIVE 
GENETIC ENGINEERING 

What are the considerations of justice that would warrant giving 
moral priority to genetic technologies that would eliminate delete- 
rious genes over other kinds of emerging life-saving or life-enhancing 
medical technologies? To begin answering this question, we must 
appeal to some conception of justice that would command wide- 
spread rational assent. As we noted earlier, and as Agich and De- 
Nicola have argued, traditional theories of justice have nothing useful 
to offer in this regard, the primary reason being that these theories 
all operate in a world in which natural assets and liabilities are as- 
sumed as given. But with the emergence of genetic technologies, that 
assumption is justifiably called into question. Again, what both Agich 
and DeNicola argue is that a Rawlsian contractarian conception of 
justice is the only conception of justice that gives us a handle for 
determining what might count as a just distribution of genetic re- 
sources.''^ The virtue of Rawls' position is that he offers a fair proce- 
dure for determining distributions, which involves assuming the orig- 
inal position behind a veil of ignorance. Although Rawls himself has 
very littie to say about genetic choices (because this was a barely imag- 
inable option at the time he wrote A Theoty of Justice, roughly 1970), 
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and although his theory of justice tolerates a broad range of ine- 
qualities in our social life and he is inclined to think that we ought 
to remedy natural inequalities through choosing appropriate social 
policies and practices, it is relatively easy to make a case for saying 
that Rawls would support the genetically engineered elimination of 
deleterious genes as something required by justice. One obvious rea- 
son for saying this is that there are numerous genetic disorders that 
cause very premature death or profound disabilities that virtually ex- 
clude that individual from effective participation in any portion of 
our society, and that no amount of remedial social policy or more just social 
practices will effectively correct for those losses. The only effective corrective 
is the genetic engineering we described. Further, one of the substan- 
tive moral reference points for Rawls is the plight of those who are 
least well off. Changes in social policy are just only to the extent that 
they improve the lot of the least well off. Certainly those who are 
afflicted with the very serious genetic disorders that we have in mind 
have a legitimate claim to be considered among those who are least 
well off so far as health care justice is concerned. 

A critic might respond that there are alternatives, such as gene 
therapy, that are less radical than genetic engineering. However, as 
I hinted earlier, gene therapy might not generate just claims in the 
way that genetic engineering would. This is not a moral judgment 
that I can make with absolute confidence because the actual facts, 
such as they might prove to be in the future, can make a large dif- 
ference. Right now gene therapy is more like a half-way technology 
that temporarily corrects a medical deficiency, but does not actually 
cure the disorder. If this were to remain true for the indefinite fixture, 
then gene therapy would have to compete on the same moral plane 
as a host of other half-way life-prolonging medical technologies, such 
as organ transplants and dialysis. That is, gene therapy would have 
no intrinsic claim to moral priority over any of these other technol- 
ogies. And even if it were a very successfiil technology, the moral 
question would still need to be raised: why would we prefer this to 
germ-line genetic engineering, especially if we could be reasonably 
confident that germ-line engineering would delete the defective gene 
from all succeeding generations?'*^ 

There is an obvious answer to our last question, namely, that germ- 
line genetic engineering is not a therapeutic option for someone who 
is already bom. For that individual, the only choices are gene therapy, 
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however imperfect it may be as a therapy, or passive acceptance of 
one's genetic fate, which might be very gamesome. Of course, if a 
society had sufficient resources to completely fund both unlimited 
gene therapy and our genetic engineering program, then we would 
have bought our way out of that moral dilemma. That, however, is a 
fmciful scenario. There are limits to what any society can spend to 
meet competing, virtually unlimited health needs. 

If we imagine that some sort of choice must be made between 
funding a very large potential demand for gene therapy, say, $30 
billion per year, and funding my genetic engineering program at the 
$30 billion level, and if we have only $35 billion to spend on these 
health needs, then what would count as a just allocation of these 
resources? This has all the appearances of a terrible and irresolvable 
problem of intergenerational conflict. 

Daniels has one approach for dealing with what appear to be prob- 
lems of intergenerational conflict, and that is to transform them into 
problems of allocating health resources over the course of one's own 
life. He uses this approach to achieve a creative solution to the prob- 
lem of what counts as a just allocation of health resources to the 
elderly.'"^ This approach has considerable rational appeal with regard 
to our current problem since it seems that it would be eminently 
prudent to eliminate from the very beginning of my life those dele- 
terious genetic predispositions that are most likely to compromise 
seriously the length and/or quality of my life later. However, the 
reason why Daniels' original strategy is so creative and feasible is that 
the current generation of the young and middle-aged are making 
rationing decisions for their future selves that contribute to the en- 
hancement of their own current life prospects. But in the situation 
we are faced with, the current generation in need of gene therapy 
would simply be shifting resources to another generation, if they were 
to relinquish their claims to those resources. 

At this point we might invoke Rawls* original position — the veil of 
ignorance argument, or a variation thereof. That is, assume that we 
are all noumenal selves who know nothing unique about ourselves, 
that we know that at some point in our social history we will invent 
the genetic technology I described earlier, and that we do not know 
which generation it is that we belong to so that, for example, we 
might belong to the generation that needs (and can only use) gene 
therapy or we might belong to the generation that would benefit near 
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conception from genetic engineering. Under these assumptions, 
what principles of justice would we appeal to for purposes of deter- 
mining a fair distribution? I assume my readers are familiar with 
Rawls* principles of justice, which I do not see as offering that much 
by way of resolving this particular moral dispute. As noted earlier, 
one standard reference point is the plight of those who are least well 
oflF. That is precisely what is up for grabs in this dispute since, if one 
side or the other receives the bulk of these resources, the result will 
be that the other side will be able to claim that they are now among 
those who are least well off in terms of health. 

At this point we can invoke Daniels' original strategy in thinking 
about problems of health care justice. That is, Daniels devises a ver- 
sion of Rawls' fair equality of opportunity principle which he then 
uses to determine what counts as a more or less fair distribution of 
health resources in our society. The general idea is that health re- 
sources ought to be distributed so that all have an opportunity to 
access a normal opportunity range in that society, that is, the range 
of life plans that are available in that society.*^ It is this moral per- 
spective that gives considerable moral weight to the genetic engi- 
neering approach we have described in competition for limited 
health resources. Eliminating deleterious genes, more than anything 
else offered by medical science, would seem to ensure fair access to 
a normal opportunity range for individuals who would otherwise be 
extremely deprived in the distribution of societal benefits. \^th this 
in mind, we move back behind Rawls' veil of ignorance. 

We have individuals who have a sense of Justice, who do not know 
which generation it is they belong to, and whose sense of health care 
justice requires that they distribute health resources so that they max- 
imize the likelihood that each individual will have a fair opportunity 
to access a normal opportunity range. What follows from that? We 
might imagine someone saying that it is unfortunate that the current 
generation is not able to benefit from germ-line genetic engineering, 
but that is not unjust since this was simply an outcome of the natural 
lottery over which no one could exercise much control. By way of 
contrast, if the current generation were to deny this future genera- 
tion access to germ-line corrective genetic therapy, then that would 
be unjust. Therefore, this future generation has a just claim to the 
$30 billion needed to ensure this future generation an intact genetic 
structure. 
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But then we have to remember that an integral part of Rawls' con- 
tractarian perspective is the hypothetical assent that all parties to the 
social contract give to the principles of justice that will govern that 
society, which I am extending to include the more specific principles 
of health care justice. I do not believe that I have that sissent from 
the current generation to the proposed distribution. I suspect that 
they would have a justified claim that they were treated unjustly if 
this last proposal were insisted upon. To rectify this, we have to imag- 
ine some sort of exchange of benefits between these generations. 
What we need to equalize is fair equality of opportunity for the mem- 
bers of both generations, which would include comparable exposure 
to the risk of premature death. Daniels' life span account does offer 
some helpful moral clues at this point. What we need to imagine is 
that this future generation, which will reap very large ensured health 
benefits from germ-line genetic engineering, would be willing to give 
up access to some very expensive life-prolonging medical interven- 
tions at later stages of life, by which I mean stages of life as early as 
middle age. After all, they have been granted, virtually from concep- 
tion, protection against a very large number of life-threatening and 
life-diminishing genetic disorders. The willingness of this future gen- 
eration to give up access to some of these future medical technolo- 
gies, which some members of that generation will most certainly need 
because they will still be susceptible to a host of medical problems 
that are not genetically determined, will free up resources that the 
current generation can use to purchase gene therapy for its members 
up to that point at which the members of both generations will have 
roughly comparable opportunity ranges and ranges of risk for pre- 
mature death. That is, individual members of each generation will 
end up dying prematurely or having something less than access to a 
normal opportunity range, but they will not be able to claim that they 
have been treated unfairly because this will once again be a product 
of the natural lottery (and a social agreement between the genera- 
tions) . This would strike me as a plausible and fair outcome, not to 
mention its being a feasible bargain between the generations. But 
this is not an outcome that would simply be dictated by principles of 
justice derived from either Rawls or Daniels. Rather, this reflects a 
constructivistic approach sensitive to the moral contours of genetic 
justice. 
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CONCLUSIONS 

In summary, I have argued that there are unique moral contours to 
the problems of justice that will be posed by emerging genetic tech- 
nologies. That is, whatever principles of justice yield morally defen- 
sible results with respect to the distribution of, say, transplantable 

hearts or access to scarce ICU beds, will not yield similarly defensible 

results through some straightforward application of these principles 
to emerging genetic technologies. This is in part because these tech- 
nologies undercut one of the bedrock factual assumptions on which 
our usual conceptions of justice rest, namely, that our genetic heri- 
ts^e (and the burdens and opportunities it might represent) is a 
given. 

I have also tried to illustrate what some of those contours of genetic 
justice might look like. In particular, I noted that genetic engineering 
aimed at eliminating deleterious genes has a strong claim from the 
perspective of health care justice for research funds that would lead 

to its successful development and dissemination. More precisely, this 
is a moral claim that is much stronger than the claims of virtually all 
the very expensive half-way life-prolonging technologies that have 
been the hallmark of late twentieth century medicine, including gene 
therapy. We hasten to add, however, that this is a conclusion that 
holds true only within the context of a system of comprehensive na- 
tional health insurance, such as exists in Canada. In the actual system 
of health care financing currentiy prevailing in the United States, the 
likelihood is that advances in genetic engineering will only add to 
the substantial injustices that already characterize our health care 
system since it is likely that the middle class and well off will benefit 
disproportionately from these advances to the detriment of those 
who are least well off, and will now be made even worse off. Genetic 
engineering aimed at eliminating deleterious genes from the gene 
pool has considerable moral promise for protecting fair equality of 
opportunity in our society, but only if it is in fact available to all in 
our society who otherwise would be afflicted with these deleterious 
genes. 

One final observation is worth making. We like to believe that 
liberalism and justice are inseparable moral ideals. But there will be 
problems in maintaining our commitment to both these ideals. For 
example, if we did perfect the techniques of negative genetic engi- 
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neering so that we could eliminate from four-cell embryos most of 
the more devastating genetically based disorders with which we are 
familiar, then could a just and liberal society require, as a matter of 
public policy, that aU conceptions occur in vitro so that this engi- 
neering could be done for die benefit of that future person, even 
over the objections of religious individuals who saw this as secular 
humanism run amok? It would take another paper simply to begin 
to sort out the relevant moral issues. But these issues are there. They 
are very much part of the unique contours of genetic justice. 
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JUSTICE AND THE LIMITATIONS OF 
GENETIC KNOWLEDGE 

Marc A. Lappe 



In the next decade, the human genome project will come of age, as 
about 100,000 different human genes and their supporting infra- 
structure yield to molecular inquiry. Previous commentators on the 
ethical issues raised by this project have often centered their analysis 
on the proprietary uses of genetic knowledge, confidentiality, and 
the requirements for protection of individuals against potential dis- 
crimination.' This essay will focus on the implications of the project 
for the treatment of human differences under certain social policies 
and programs. 



SCOPE OF GENETIC DESCRIPTION 

Early in the decoding of the human genome, researchers believed 
that genetic data would be useful primarily in a medical context The 
National Center for Human Genome Research, for example, has 
stated that genetic information "... will provide new strategies to 
diagnose, treat, and possibly prevent human diseases.'*^ While this 
objective was a major selling point for the genome project in the late 
1980s, it is clear that benefits of this kind represent only a portion of 
the true scope of the genome program. 

Even as recently as 1992, the genome project continued to be de- 
scribed in limited terms. For instance, the brochure used in the early 
1990s by the U.S. Department of Health and Human Services to sum- 
marize the project limited its significance to medical developments 
and two additional areas: (1) understanding the process of embryo 
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onic development and, (2) uncovering genomic sequences that re- 
veal human ancestry.'* 

Despite the addition of these latter elements, this description still 
provides only an incomplete and modest depiction of what will be 
accessible once the human genome is fully described. The scope of 
genetic data that will be gleaned from the genome project is almost 
certain to eclipse simple descriptions of single-gene associated dis- 
ease, mutations that cUsrupt embryogenesis, or genetic markers that 
help us trace our ancestry. At a minimum, it is evident that genomic 
researchers will uncover much of the data needed to decipher the 
molecular code for functional genes that directly and indirecdy af- 
fect the timing, sequence, and operation of specific organs. Research- 
ers will continue to uncover the blocks of genes analogous to the 
"homeobox" genes in fruit flies and mice which govern embryologic 
development. In so doing, they will gain more than a simple under- 
standing of embryogenesis: developmental phenomena and embry- 
onic defects will be subject to a new degree of biomedical analysis 
and control. With preimplantation diagnosis, preferential implanta- 
tion of HOX-gene "normal** embryos may become the norm, open- 
ing the door to a new form of micro-eugenics. 

Most critically, the genome project teams will unveil data about 
the genetic predisposition to (not merely the occurrence ofi disease. This 
is especially significant from the perspective of the distribution of 
societal resources (e.g., from a national health insurance pool) be- 
cause it is likely that substantial gene-based differences in human 
proclivities to infectious organisms or environmental agents will be 
revealed in advance of actual disease. Such uncovery of disease pred- 
ilection has already received much attention and concern, as shown 
by the papers in this volume that deal with insurance and genetic 
screening. 

As new gene sequences are revealed, it is most likely that they will 
be cross-correlated with detailed interactive maps of all other genetic 
loci in the genome. This interpretation will involve complex integra- 
tive technology to compare and interpret genome sequences at great 
chromosomal distances from one another. With this capacity, a much 
more complex picture of gene action and its significance for human 
traits will probably become accessible. Most compellingly, polygenic 
traits (those associated with multiple genetic loci and environmental 
factors, acting in concert) will become amenable to a level of analy- 
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sis heretofore not possible with standard linkage and heritability 
analyses. 

This means that we will learn more about why individuals as well 
as groups differ from one another in diseases such as hypertension, 
heart disease, and cancer. Indeed, it is this very issue of group pro- 
filing that raises important questions of equity for social policy in the 
areas of discrimination and compensation. 

GROUP VERSUS INDIVIDUAL DIFFERENCES 

Even as the genetic language has proven to be universal, we have 
learned that the content of each person's genetic makeup is differ- 
ent. This uniqueness provides a basis for differentiating biological 
individuality and provides the starting point for a whole new field of 
forensic genotyping. Currendy this fine genetic differentiation is con- 
sidered relevant for issues such as paternity testing, criminal identi- 
fication, and tissue grafting in which precise gene-based matches are 
critical.* In a medical context, individual genetic profiles have proven 
useful primarily for identifying those femilies whose members express 
deviant genotypes sufficient to cause clinically relevant disease so that 
more precise counseling and/or prenatal diagnosis can be offered. 
The question of how much of these data are relevant to public health 
has yet to be addressed fully. 

A key question in this regard is to what extent if any, the genome 
project will reveal group differences in the frequency of major genetic 
loci that affect signficant human attributes. To date, this possibility 
has been given short shrift primarily because of the presumption that 
genetic material is widely distributed and rarely unique. Indeed, 
much of the focus on the genome has stressed its presimiptive imi- 
versality or extensive commonality. Emphasizing that only two to ten 
million nucleotide bases (out of three billion) differ from person to 
person, Mark Guyer of the National Center for Human Genetic Re- 
search (NCHGR) has stated that "most of the information in that 
map will pertain to everyone."^ 

As shown by the spate of recent correspondence in pertain- 
ing to the overlap or lack thereof of unique genetic identifiers in 
forensic work, scientists are still uncertain whether some genetic data 
will prove to be unique to certain groups or if some data may not be 
found in all people of even closely related groups.^ Marked genetic 
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variance has been found for some rare blood group polymorphisms/ 
alpha-l-antitrypsin alleles,^ and other complex loci where certain 
groups (e.g., the Lapps, Eskimos, and certain African tribal peoples) 
have genes that are exclusive to their common ancestry. 

The commonly held view that genetic mutations will always gen- 
erate a few aberrant genes in unrelated groups (as has proven true 
for the genes that determine Tay-Sachs disease among non-Ashke- 
nazi Jews), and that subsequent genetic "churning" will ensure the 
eventual intermixing of these genes with the gene pool as a whole, 
may not hold up over dme. Rare genotypes are rare because of their 
genedc isoladon and are commonly found among groups separated 
by long evolutionary intervals. Heterozygote selecdon may increase 
the frequency of such genes (as is the case for the hemoglobinopa- 
thies), and Hardy-Weinberg equilibria may describe their new inci- 
dence figures in interbreeding populations. But, as Lewontin and 
Hard emphasize, such equilibria are of litde value for detecting var- 
iation among subgroups — and major genetic di£Perences are likely to 
exist among historically isolated populations.® 

By analogy to human cancer incidence data, which reveal major 
group-specific differences in site-specific cancer rates, some major 
genetically based characteristics may be found to differ systematically 
from group to group. There already may be such a prominent ex- 
ample in the gene products determined by the Lp(a) locus. Humans 
can have levels of Lp(a) that vary over a thousand-fold range, with 
most people having very low levels. Those who have high levels are 
at increased risk of heart disease. However, this risk is currendy lim- 
ited to those of Caucasian ancestry. Those of Afiican ancestry appear 
to have other risk factors that are more important for determining 
cardiovascular status. 

The level of this lipoprotein, which is associated with either a 
"healthy" phenotype (little heart disease) or "high risk" phenotype 
(much heart disease), is determined by the number of copies of cer- 
tain sequences in this gene. People with smaller than average num- 
bers of these duplicate regions have high Lp(a) levels and are much 
more Ukely to have heart disease than are those with multiple se- 
quence copies whose Lp(a) levels are lower. About thirty percent of 
patients whose heart disease began at an early age will have Lp(a) 
levels above those of the general population norms. This protein may 
be involved in promoting the formation of blood clots or arterioscle- 
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rotic lesions that eventually clog the heart's arteries. Most interest- 
ingly, it appears to be an independent risk factor from those tradi- 
tionally linked to heart disease, such as cholesterol levels or blood 
pressure. 

Because Lp(a) also predicts the severity of heart disease, it is almost 
certainly going to be a candidate for clinical testing and perhaps for 
preenroUment screening for insurers as well. While the blood level 
of this factor cannot yet be predictably influenced by drugs or dietary 

regimen, it is particularly important to consider what might be gained 
by instituting early screening. At least one prominent human genet- 
icist has suggested that we may wish to institute intensive environ- 
mental measures to modify Lp(a) levels once we have uncovered the 
increased risk status linked to the gene.'*' 

But since only the risk status of whites is presently tied to this gene, 
instituting screening and follow-up testing and prophylaxis (should 
that become available) to the rest of the population is problematic. 
Will people of African-American ancestry or Hispanics benefit or be 
harmed by such a policy were they not to be screened? Excluding 
groups from presumptive prophylactic measures is potentially dis- 
criminatory. This is because African-Americans who are at the same 
or higher risk of cardiovascular disease may be better identified by 
other, as yet unascertained, loci and correspondingly benefitted by 
alternative risk reduction measures. Instituting a genetic screening 
program that focused solely on Lp(a) alleles could mean that minority 
populations would receive fewer health benefits simply because an- 
other "white" genetic locus had been described before the compa- 
rable genes had been identified in another risk group. Of course, 
should adverse effects stem from such screening (e.g., employment 
discrimination) then African-Americans may in fact be better off if 
their competitiveness for employment is increased by the screening 
of other populations. 

The counterargument that complete knowledge of the human ge- 
nome will fill in all data gaps and eventually result in equity for all 
groups fails to be convincing because it assumes that the risk profiles 
of groups — ^in terms of health risks and economic and social access — 
will all balance out once the full genomic complement of each group 
is ascertained. That is, the social costs of adverse health outcomes 
among such groups as African-Americans which have certain predis- 
positions (presumably genetically based) to illnesses such as hyper- 
tension will be counterbalanced by the di£ferential health risks car- 
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ried by having a predominantly Caucasian genetic background. Such 
an eventuality is extremely unlikely given the extent of genetic diver- 
gence among groups resulting from disparate selection pressures on 
populations that have historically had predominantly urban versus 
rural life styles. Were substantial ethnic-based group dififerences to 
be foimd in the distribution of major disease-associated genetic loci, 
the fact that access to health is unequal among many such groups 
has clear ethical implications. This is especially true in a society such 
as that of the United States which has not yet adopted any version of 
universal health insurance. (See, e.g., the essays in this volume by 
Robert J. Pokorski and Norman Daniels.) 



SIGNIFICANCE OF GROUP DIFFERENCES 

Certain gene-associated human characteristics other than health fac- 
tors may also differ among groups. Such behavioral characteristics 
having significant social utility or disutility — tendencies toward altru- 
ism or violence, predisposition to mental illness, mental acuity or 
intelligence, and maternal instinct — would require considerable re- 
thinking if shown to be associated with a group-specific genomic pro- 
file. The traditional view is that these factors are highly conditioned 
and shaped by social and other environmental forces, and hence to 
speak about genetic determination of any measured group differ- 
ences (e.g., in intelligent quotients) as being largely or wholly "ge- 
netic" in origin is erroneous.^ ^ But on the basis of animal models 
from behavioral genetics, many behavioral characteristics have been 
shown to be polygenic and will prove to have a strong genetic com- 
ponent These group associations would be made even more prob- 
lematic if they were also divided along socioeconomic lines. 

Certain key conditions already show social gradients in their inci- 
dence. For instance, many psychiatric disorders as well as major dis- 
eases such as cancer, heart disease, and hypertension are distributed 
along a steep socioeconomic gradient. Poor people and those with 
less education commonly experience a higher incidence of many dis- 
eases in these categories than do their well-to-do, better educated 
brethren. Because in the United States, poverty is frequently linked 
to ethnicity, and ethnicity in turn reflects major differences in certain 
gene frequencies, attempts to identify genetic components of these 
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trends has been inherently suspect as racist and a prejudicial aban- 
donment of egalitarian values. 

However, recent studies of emigres in Israel suggest that some of 
the social (environmental) explanation for the high concentration 
of disease among low socioeconomic classes may be only partially 
correct. Researchers have now shown that while depression is closely 
associated with environmental correlates of low social status (espe- 
cially in women), the concentration of cases of schizophrenia among 
people in low socioeconomic groups shows a strong pattern consis- 
tent with genetic selection, '-^ In the researchers' view, this disorder — 
and by inference, others that show a steep socioeconomic gradient — 
can be the result of a social "sifting" of persons with genetic predis- 
position to poorer coping skills into the lowermost rungs of the social 
order where their reproduction furthers the spread of the responsi- 
ble genotypes. 



CONSEQUENCES OF GENETIC INEQUAUTYIN THE 

SOCIAL ORDER 

The assumption that the human genetic proclivity for these and any 
other valued or unvalued traits is unknowable, or that environmental 
factors will always skew genetic causation, may not hold. First, it would 
be imprudent to believe that complexit)' alone will thwart the acces- 
sibility of polygenic human traits to analysis. As we have seen, the 
process of decoding the genome will almost certainly include a proc- 
ess of cross-correlation and integration of multiple loci as they inter- 
play in shaping characteristics and features of the whole person. 

We can be reasonably sure of discovering the genetic precondition 
of a range of complex human traits by looking at the history of other 
traits and disorders once thought to be intractable to reductionist 
anal)^is. A case in point is depression, a psychological disorder once 
thought to defy biochemical explication. As mentioned earlier, re- 
cent studies have shown that several forms of depression, including 
the bipolar form of manic depressive illness, fit quite nicely into bi- 
ochemical and genetic analysis.^' 

The increasing scope and explanatory power of the genome pro- 
ject generally, and population genetics specifically, means that many 
of these most crucial human attributes — including the distribiuion 
of illness, senescence, learning skills, and competence — ^may also fall 



Copyrighted material 



160 



Justice and the Limitations of Genetic Knowledge 



to genetic explanations, at least in part This inference is drawn from 
parallel studies in animals, especially mice, which show that disease 
susceptibility, aging, and learning ability are all controlled to some 
degree by multiple genetic loci.^* Such traits clearly involve a delicate 

and complex interplay between environmental and genetic factors. 
However, a strong likelihood exists that these genes are not randomly 
distributed among groups of individuals with disparate ancestry (eth- 
nic origins). While the creators of the human genome project see 
such a likelihood as raising scientifically interesting questions about 
human origins, the existence of group-specific differences in key hu- 
man attributes has more ominous overtones: it raises the specter of 
eugenic policies, discrimination, and oppression. This is particularly 
so in light of the history of misapplications of human genetics and 
social theory and the use of false science in shaping malevolent eu- 
genic theory. What will be different after the genome project is that 
there will be substantial "hard** science pointing to group differ- 
ences. What uses, if any, such data are put to for shaping social policy 
must be considered now. 

IMPLICATIONS OF INEQUITABLE GENOMIC 
DISTRIBUTION 

When and if a given genetic sequence proves instructive about such 
polygenic traits as intelligence, emotionality, or affective illness in- 
tegrating these new facts into public policy will be fiaught with moral 
and political difficulty. The tendency will be to ignore such data for 
all but medical purposes. At the simplest level, this is because the 
formulation of equitable policies presupposes a "veil of ignorance" 
behind which policy is made. First expounded by John Rawls, the 
ignorance principle holds that policies are best made under the as- 
sumption that anyone could be in a given reference group.^^ The 
effect of such a principle is to prevent groups from using social policy 
as an instrument of their own exclusive advantage. Because everyone 
must consider themselves to be potentially in the worst-off group, the 
tendency of policy formulations under a Rawlsian system of justice is 
to have people identify with and protect the interests of those who 
are most disadvantaged. 

In large measure, the heuristic appeal of this approach turned on 
the reality (about 1971, when it was first proposed) that we could not 
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know all of the salient features of people. Nor could we know in what 
way the natural lottery distributed poor lots to some and good lots to 
others. However, ignorance of salient differences cannot be an in- 
gredient of "just*' social policies when such differences not only exist 
but can in fact be known and identified. It is now clear that the curve 
of "normalcy" that underlies virtually all significant human traits is 
fractured and partitioned into several very discrete polygenic do- 
mains. Just as the bell-shaped curve of human height contains indi- 
viduals with both pituitary dwarfism and gigantism, so will the bell- 
shaped curve of normalcy for the distribution of risks to heart disease 
be found to be bifurcated again and again into high and low risk 
groups. 

How we handle this information is as much a moral question as a 
political one. How should we distribute societal goods (such as jobs) 
and support (such as universal health insurance) among high risk 
populations? Who should pay and how much should they pay for 

these benefits? Should we compensate or ignore costly gene-based 
predilections for disease or disabilit)? It may prove possible to design 
policies that acknowledge certain gene-based proclivities toward ill- 
ness as parts of programs that compensate for disability rather than 
penalize the holders of certain traits — ^whether those traits are socially 
valued or disvalued. 

The extent, if any, to which we are obliged to recognize such hu- 
man differences in terms of compensating those who are disadvan- 
taged will be put to an acid test in the postgenome years. Will we 
consider ourselves to be duty bound to compensate for the distribu- 
tion of genetic disadvantages while accepting an obligation to respect 
the distribution of genetic advantages? These questions require that 
we rethink the issues of justice, deservedness, and duties in a new 
light. 

While many groups with genetic infirmities have attracted public 
empathy and support, it is not clear that the U.S. public is ready or 
willing to recognize group differences other than those that directly 
pertain to genetic susceptibility to illness. (Witness, for example, the 
racist overtones of the I.Q. and heredity debate). Answers to these 
questions may require a different approach to the philosophy of eq- 
uity and justice. Genes for such traits as intellect are almost certainly 
going to be found to be inequitably distributed among groups of 
people as they are now known to be so distributed among individuals. 
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Existing ethical theories about differences and their acijudication usu- 
ally assume that random events contribute to this so-called natural 
lottery. Once those events fall under conscious control, what com- 
prises a "feir share** versus a "poor share** of the genetic lottery (say, 
for intellectual traits) will of necessity become a social problem. While 
overt efforts to control this lottery will almost certainly be resisted 
(for all the reasons that contemporary eugenic measures are opposed 
in this country) , even the simple disclosure of genetic compositions 
will perforce reveal human differences that warrant some attention. 



MORAL AND SOCIAL CHALLENGES OF THE 
GENOME PROJECT 

The products of the genome project may throw into stark reUef the 
paradox of a society based on the premise of equal standing at cre- 
ation and one that is found to be composed of a genetically hetero- 
geneous group of subpopulations with qualitatively different fre- 
quencies of heritable traits. As a society, we will have to ask if we can 
in fact collect information that reveals these individual differences 
and still continue to treat all individuals the same. We may wish to 
consider some people, by virtue of their gene-based handicaps or 
predispositions, to have greater (or lesser) claims on us for support 
(especially if that support is limited to job opportunity and health 
coverage). Others, by virtue of their inheritance of larger than nor- 
mal genetic loads (because of their exposure to genotoxins or high 
inbreeding coefficients) may have claims on us for still other protec- 
tion or compensation. And still others may be the genetic equivalents 
of the nonsmoking populations in terms of their projected fitness (in 
a non-Darwinian sense) and therefore have certain claims on us for 
recognition or compensation (e.g., special insurance rates). 

What is clear is that even a partial picture of the genetic landscape 
that defines the molecular differences among human individuals will 
reveal more in its nonuniformity than in its hoped for universality. 
This landscape is likely to be one that is jagged and uneven, broken 
by genetic discontinuities among cultural and ethnic groups. Genes 
will not be partitioned either uniformly or fairly among groups with 
disparate genetic heritages. This means that by its nature, the genetic 
lottery will show itself to be manifestiy imfair. But fairness is only a 
valid concept when outcomes or measures to achieve a certain end- 
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point are under human control or dominion. We do not think that 
lightning strikes are "unfair," but we do think that poorly grounded 
cables that permit such strikes to injure people to be unfair. In a 
broad sense, a similar analogy applies to genetics. 

Hence, the partitioning of the genetic lottery is not in and of itself 
manifestiy unfair: genes are normally distributed by purely chance 
events of recombination and assortment. This is why the Hardy- 
Weinberg law applies universally. But once genetic loci are known 
that have mutational "hot spots" or when individuals are identifiable 
with particularlv "risky" genotypes (e.g., those carmng the genes for 
Fanconi's anemia, xeroderma pigmentosum, ataxia telangietasia, or 
the newly discovered markers for breast cancer) , the consequences 
of their reproductive activities for their own children and future gen- 
erations become knowable and hence potentially controllable. Will 
we be able to resist the pressures to break from the past tradition of 
totally "neutral" genetic counseling in which nondirectiveness is the 
goal? Or will we feel compelled to recognize these diflFerences as 
being salient and important for future generations? 

Clearly, we will know with much greater precision what popula- 
tions will have disproportionately high gene frequencies for certain 
deleterious traits or predispositions — at least as those traits are now 
measured against present environments. Some traits that had selec- 
tive advantages in past environments will be recognized as part of the 
genetic load for contemporary environments. Other populations that 
have been isolated culturally and historically from the mainstream of 
human affau-s wUl exist as genetic islands, with archaic and perhaps 
inappropriate genotypes for modem human environments. Many of 
these populations presentiy exist in rural developing countries. Such 
people will be unlikely to receive the same kind and degree of ben- 
efits from the genome project as will their more fortimate peers in 
developed countries, if for no other reason than that the diseases 
afflicting affluent populations include more disorders having genetic 
proclivities than do those of the rural poor.'® 

Some people in industrialized countries will be found to be unu- 
sually robust and tolerant of the stringent conditions common to the 
toxic environments characteristic of some worksites. For instance, 
people who can only metabolize certain chemicals slowly (so-called 
slow acetylators) are at higher risk for cancers (especially bladder 
cancer) than are their faster metabolizing co-workers.*'' A still unan- 
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swered major ethical dilemma is whether or not to use such infor- 
mation in genetic screening programs in potentially toxic work sites.*® 
Social and political forces may ask that those who carry a dispropor- 
tionate load in terms of genetic heritage carry a disproportionate, 
increased share of the responsibility and cost of health insurance, job 
training, and other benefits. Moral reasoning may reach the exact 
opposite conclusions. Those who are least well off may arguably be 
given certain social advantages to compensate for their otherwise un- 
avoidable genedc inhrmides, for instance, by putting them into a 
"high risk pool" of insurance applicants or by expanding the gambit 
of the present day acts to protect people with disabiUties. But in doing 
so, we will also be expanding the penumbra of discrimination and 
social stigma to groups whose infirmities were once hidden and pri- 
vate matters. 



CONCLUSIONS 

We will need to garner much wisdom to know how to apply the data 
that we glean from the human genome project and how to ensure 
that it is used morally. Among the options that will become available 
at each phase of the genome project are the following: 

1. accrue data and use it to establish prevalence figures for key hu- 
man traits; 

2. put data into banks that permit access to group information; 

3. use data to identify and provide counseling to individuals at risk 
for perpetuating serious disorders; 

4. use data to redress inequaUties in apparant apportionment of 
genes that confer disadvantages to holders; and 

5. use data to design eugenic strategies. 

These independent alternatives are arrayed in ascending order of 
controversy. Simple acquisition of genetic data unlinked to individ- 
uals by name or address provides a basis for establishing gene fre- 
quencies and prevalence figures. But to be truly useful in any epi- 
demiological sense, genetic data will also have to be associated or 
linked to people by virtue of their extended mating groups, geogra- 
phy, and health patterns. Here, issues of confidentiality must cer- 
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tainly come into play or problems of potential discrimination will 
inevitably occur. 

Using genome data for counseling purposes, or for that matter, 
forensic work and genetic identification programs, is a logical exten- 
sion of existing programs. While not without ethical problems, there 
are few novel issues drawn out by these applications. Using genetic 

data to design social programs that address the issues of inequalities 
is a major novel consideration. For instance, if it were shown that 
certain human leukocyte antigen (HLA) markers put individuals of 
particular ancestry at risk for autoimmune disorders, it might be ap- 
propriate to design strategies to pinpoint the carriers of the particular 
markers and alert them (and their caregivers) to the possibility of 
adverse reactions. A case in point is the genetic predisposition to 
silicosis and rheumatic disorders. While the responsible genetic locus 
is most prevalent among people of Japanese ancestry,*® alerting peo- 
ple who are potential sandblasters or other workers to their risk status 
would be a justifiable use of these data. Use by employers to exclude 
such individuals from employment is a much more controversial ap- 
plication. 

At the terminus of the application of these data are those in the 
general population who might be at increased risk for autoimmune 
disease. Such people would be potential candidates for counseling 
before they received breast implants or other interventions with the 
possibility of stimulating the immune system. 

Use of genome data for eugenic purposes, whether tacitiy or by 
policy, is the most controversial policy of all. In the past, the medical 
and public health communities have had to handle human differ- 
ences in each extant generation as they arose and expressed them- 
selves in predilections to disease and disability. But with advanced 
knowledge of the consequences of reproduction, it is inevitable that 
eugenic questions will be raised about supporting or not supporting 
certain group or individual decisions about procreation. 

Even as these data become increasingly probative and reliable, it 
would be a great mistake to use such knowledge to compel, coerce, 
or otherwise discourage procreative decision making. The present 
policies that favor free reproductive choice are based on the premise 
of equal standing and deservedness of people with greatly dissimilar 
backgrounds and makeups. Genetic data may further refine such dif- 
ferences, but provide no real guidance as to the deservedness of any 
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group of individuals for support or sanction for their procreative de- 
cisions. Different policies may prove appropriate for those who are 
the genetic equivalents of the nonsmoking population in terms of 
their projected fimess. For these people, accepting their genetic 
status as conferring better than normal odds of future well-being may 
mean nothing more than ensuring that policies are not adopted that 
penalize them for their good fortune. Benefits, in terms of tracking, 
rewards, or similar incentives, may not be appropriate since the ge- 
netic lottery has conferred its own reward. 

We may wish to consider whether or not some people by virtue of 
their gene-based handicaps or predispositions have greater claims on 
us for support tiian do those whose genetic makeup is largely "nor- 
mal." This is especially true if that support is limited to job oppor- 
tunity where we have determined that handicaps of this kind should 
not reduce the employability of otherwise qualified applicants. We 
may also wish to consider the appropriateness of selective policies for 
those who carry larger than normal genetic loads by virtue of their 
nonconsensual workplace or environmental exposure to genotoxins 
or (less arguably) to socially induced high inbreeding coefficients. 
For these people, the choice to play the genetic lottery on a level 
playing field has been compromised by societal actions. Arguments 
of justice support the claim that many such genomically impaired 
people have claims on us for other forms of compensation just as did 
the Hiroshima women who came to the United States for plastic sur- 
gery after the war. 

Knowing that the genetic lottery will not have treated all groups 
the same does not mean that we are duty bound to treat such groups 
differentiy. The salient Aristotelian principle of treating like things 
alike assumes that we have already agreed upon what things are wor- 
thy of consideration. Those things that determine humanness and 
standing are most of all socially determined and fixed by circum- 
stances of personal history and socioeconomic factors. They are least 
of all those things that are genetic. Even where there are genetic 
factors at play, as is likely to be true for manic-depressive psychosis, 
policies that recognize the human needs of such individuals are of 
necessity "gene blind" as well as color blind. For almost every infir- 
mity that has a genetic basis, there is a "phenocopy" that is solely 
the result of environmental forces. So here, treating like things alike 
means ignoring the causal factors and treating the person. For this 
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reason, social policies directed against genetic impairments — ^real or 
predicted by the human genome's revelations — are almost always sec- 
ondary to social policies directed against the environmental causes 
of human injustice. In any case, deciding how to incorporate new 
genetic data into social policy and how to compensate people with 
important genetic differences will thus be a daunting task. Just how 
we will incorporate the traditional American values of justice and fair 
play into the genetic lottery is perhaps the largest, long-term chal- 
lenge posed by the genome project. How we do so will be a measure 
of our humanity as well as our science. 
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